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The First 
Product Profile: 
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Life Story 
of an 
Outstanding 
Product 


(See page 622) 





Calibrating Fuel Nozzle 








THE SIMPLE BASIC PRINCIPLE 


The DPA pump is quite simple in operation. It has 
only ONE pumping element, whatever the number of 
engine cylinders. Twin opposed plungers carried by the 
rotor are operated by a cam ring. The rotor is carried 
in a stationary housing, and drilled ports provide for 
fuel inlet and discharge. The left diagram shows fuel 
entering the pumping element on the inlet stroke. 

As the rotor turns (right), the inlet port is shut and 
fuel is delivered through one of the connections 
leading to the injection nozzles. This cycle is repeated 
for each engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 

or phasing adjustments are require ?. 
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The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 
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Specialized Paints 
for Nuclear Projects 


A Reactor Building at 
Calder Hall Power Station 
painted and protected with 

LEIGH PAINTS 


Complete Protection by 














_LEIGH | paints 














Developed and produced 
specifically to meet 
nuclear requirements 


W & 3 LEIGH LTD 
Tower Works, Mill Hill, Bolton 
Tel: Bolton 7771-7 


LONDON 
15 St. Helen’s Place, E.C.3. Tel: London Wall 1457-9 
GLASGOW 
163 St. Vincent Street, C.2. Tel: Central 2079 


P 4299 








Good water is 








priceless... 
yet it costs so little! 


Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made 
by Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless 

water with supreme economy of operation. Besides such economical operation, the 
Accelator has these other money-saving features : smaller tank work - low-cost installation. 
automatic operation + reduced retention time. All of them make the 

cost of Accelator good water something you should know more about : 

as indeed you can by writing for details. 





THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 
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Fisheries patrol vessel “Northumbria” powered 
by a National McLaren 150 SHP Diesel Engine. 


Phil ior ti. x: rn 


Trawler “Boston Provost’ powered by a 
National Sovereign 500 SHP Diesel Engine 


for powering harbour launches, pilot vessels, 
Slee ss sat OY ee 1030 fishing boats and trawlers, tugs, ferries and a 


variety of similar craft within the power 


MARI NE PROPU LSION requirements of 80 to 2400 b.h.p. in uni- 
DIESEL ENGINES directional form, and from 340 to 1900 b.h.p. 


as direct reversing engines. In addition to 
uni-directional engines with reverse reduction 


gearboxes and direct reversing units, National 


from 80 to 2400 b.h.p 


engines are particularly suitable for diesel electric 
and multi-engined geared propulsion units. 
Further particulars on the National Marine 


Engine range are available on request. 


Issued by the Marine Division. 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
Overseas Organisation. HAWKER SIDDELEY BRUSH INTERNATIONAL LTD., National Works, Ashton-under-Lyne, England 


. 


= 


A member of the Hawker Siddeley Group 
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London Office: Escher Wyss Ltd., Terminal House, Grosvenor Gdns., London S.W.1, Phone Sloane 8101 


Escher Wyss Ltd, Zurich (Switzerland) 
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CASTINGS IN GREY IRON TO 
SPECIFICATION FOR THE EN- 
GINEERING INDUSTRY UP TO 
2 TONS INDIVIDUAL WEIGHT 

















RENSHAW FOUNDRY 


See 
STAINES 
















MIDDLESEX 
Tel: STAines 426] -3 






Smooth stepless speed variation 
from input speed down to zero r.p.m. 
with accurate control by Handwheel, 

Remote Electrical or Lever arrangements. 







‘4° Ty pe 
Carter Gear 
fitted with 
» Remote Electrical 

* Speed Control. 


Carter Variable Speed Gears may be used 
to pick up loads from zero r.p.m. 

and speed control setting may be adjusted 
with the drive running or stationary. 
Manufactured in ten sizes for 

fractional up to 40 horsepower drives. 
Write for Folder 860. 
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EXPERIENCE IS 
AT YOUR DISPOSAL 





























HOW 
DO YOU 

WANT YOUR 
DUST? 


Wet or dry? If wet, and when it is simpler 
and advisable to dispose of ‘‘ valueless ”’ 
dust in a sludge form, the VISCO-HANDTE Dust 

Collector is the answer in many cases to this form of dust collection. 
It is manufactured and sold exclusively in the United 

Kingdom by VISCO. Enquiries are invited to 

VISCO ENGINEERING CO. LTD., Stafford Road, 
CROYDON, SURREY. 

Croydon 418% 
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VISCO-HANDTE 


Wet type Dust Collectors 
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EDUCATIONAL 


|THE PROPRIETORS OF PATENT NO 


LANCHESTER COLLEGE OF 
TECHNOLOGY 
COVENTRY 


1960 





PATENTS 


| 706097, for “ IMPROVEMENTS iN THE PRO- | 
| DU CTION OF GEAR WH EELS, TOOTHED 
| ANNULI AND THE LIKE,” desire to secure 
| commercial exploitation by Licence or otherwise in 
= : = Kingdom.—Replies to Haseltine Lake 
23, SOUTHAMPTON BUILDINGS, 
lc HANG ERY L ANE, LONDON, W.C.2. D 296 


DEPARTMENT OF AERONAUTICAL 
ENGINEERING 
SHORT COURSE 


on 

SPACE TECHNOLOGY | 

The course covers a wide range of those subjecis | 

which together comprise the Technology of Space | 

Flight. It will be held on THURSDAY AND | 
FRIDAY, NOV a 24th and 25th, 1960. 

Fee: £1 2s. 0d. 

Full details and application forms may be | 

obtained from the Head of the Department of | 

Aeronautical Engineering. D 238 | 


POSTAL COURSES 


A.M.I.MECH.E., B.Sc., CITY AND GUILDS, ete. 
Guaranteed POSTAL COURSES for all Exams. 
and technical divisions from Elementary to Degree | 
standard. Approximately 95 per cent. successes. | 
154-page prospectus free on request :— 
B. DEPT. 28), 
29, WRIGHT'S LANE, i 
ONDON, W.8 G 896 | 





THE POLYTECHNIC | 
309 Regent Street, W.!. 


A new course — DIPLOMA IN 
COMMERCIAL ADMINISTRATION 
WITH ENGINEERING — will | 
commence in JANUARY 1961 | 


The course will be industry based || 
involving alternate periods of college 
study with professional employment 
and firms considering training mem- 
bers of staff in this field are invited 
to apply for further information. 


J. E. RICHARDSON, 
DIRECTOR OF EDUCATION 
D 308 











CONSULTANTS & 
EXPERIMENTAL 
WORK 


EXPERIMENTAL 


and 


DEVELOPMENT WORK 
PROTOTYPES 


DESIGN, MANUFACTURE AND TEST 
SPECIAL PURPOSE MACHINES 

PRECISION ENGINEERING FROM SMALL | 
SCIENTIFIC INSTRUMENTS TO) | 
MACHINES AND APPARATUS OF | 
| 
| 





| 
| 
| 





SEVERAL TONS 

OVER 30 YEARS EXPERIENCE 
A.1.D. AND A.R.B. APPROVED 
| 


RESEARCH ENGINEERS LIMITED 


NORTHAMPTON GROVE, CANONBURY, N.1 


CAN 4244/5/6 G 878 | 


PLINT & PARTNERS LTD. 
Blakes Road, Wargrave, Berks. 
Tel: Wargrave 407 
MECHANICAL ENGINEERS 
estigate researc bl 
= design and sa arr 
equipment for 
RESEARCH & DEVELOPMENT 
INSTRUCTION 
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FOR SALE 
OR HIRE 





BESCO SWING BEAM FOLDING, BEND- 
ING AND BOX FORMING MACHINE. | 
Adjustable to produce channels, trunks, trays, 
mouldings, ete. Capacity 49in. by 14 8.W.G, | 
ne ith adjustable gauge and angle stop for repetition | 

vending. Weight approx. 18 cwt. 

“Pets OUBLE END UNIVERSAL 

PUNCHING, SHEARING AND SECTION 
CROPPING MACHINE. Motorised for 
400/3/50 supply. Depth * punch gap 30 in. 
Punches holes up to 1% in, diameter through 
1 %& in. thickness. Crops flat bars up to 4} in. by 
1# in. Rounds, square, angles, etc., in propor- 
tion. Weight approx. 10 tons. 

| POWER OPERATED DOUBLE GEARED | 
PLATE BENDING ROLLER. Motorised for | 
400/3/50 supply. Rollers grooved at one end to | 
accommodate wired edge sheets. Top roller bear- | 
ing caps hinged for withdrawal of cylinders. 
Approx. age! 3 ft. by & nf _ Diameter of 
rollers 4 Weight approx. 10 c 

OWER GE REDrSWING BEAM 
LIFT UNIVERSAL FOLDING 
MACHINE. Motorised for 400-440/3/50 supply. 
Capacity 10 ft. by %& in. mild steel. Adjustable | 
for sharp and round bends. Clamping beam | 
swings out for removal of trunk sections. With | 
adjustable back gauge. Weight approx. 6 tons. | 

PELS DOUBL ENDE NIVERSAL | 
PUNCHING, SHEARING AND SECTION 
CROPPING MACHINE. Motorised for 400- 
440/3/50 supply. Punches up to 1{ in. diameter 
by 1 in. thick. Depth of punch gap 24 in. Shears 
flat bars up to 1 in. thick. Crops rounds, tees, 
squares and angles in proportion. Weight approx. 


8 tons 

| os ‘DOUBLE GEARED ALL STEEL 
DOUBLE ENDED ANGLE AND TEE 
IRON CROPPING MACHINE. Motorised 
for 400/3/50 supply. On turntable base for 
positioning in any direction. ty = angles 7 in, 
by 7 in. by in. or 6 in. by 6 in. by fin. Tees 
64 in. by 64 in. by 3 in., on the square and on the 
bevel, Weight approx. "105 ewt. 

CRAIG & DONALD DEEP GAP GUILLO.- 
TINE SHEARING MACHINE. Motorised 
for 440/3/50 supply. With automatic hold-down 
and adjustable back gauge. Capacity 14 ft. by 

in. Complete with three spare sets of blades. 
eight approx. 11 tons. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be 


obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


| 

359-361, EU STON ROAD, 
LON N.W.1 

| 

| 

| 





Telephone: EUSton — ‘Telex 24264 


And a 
LANSDOWNE HOUSE, il, WATER STREET, 
BIRMINGHAM, 3 


Telephone: Central 7606-8, G 876 





FOR SALE 


BLACKSMITHS’ 
BUSINESS 


enneth Mackenzie & Sons 
30 37/39 King Street, Inverness 


Fully equipped with 3 forges and 
modern General Engineering Machi- 
nery. A.R. £40. Burdens £1. For 
further information including 
property report, valuations of plant, 
equipment, motor vehicles and 
stocks apply to Galbraith, Dunlop « 
Co., Chartered Accountants, 87 St. 
Vincent Street, Glasgow, 6.2. (Tele- 
phone No. Central 7783) with whom 
offers should be lodged. 


This business, which is old 
established, ‘has valuable 
Town and Country connec- 
tions. Trading figures are 


available. Highest or an 
offer may not be accep’ 








ADVERTISEMENT 
RATES 


TRADE & TECHNICAL 
SECTION 


AGENCIES - ANNOUNCEMENTS 

BUSINESS OPPORTUNITIES 

EDUCATIONAL - PATENTS - PUBLICATIONS 
TENDERS 

CAPACITY « CONSULTANTS 
EXPERIMENTAL WORK 

FOR SALE OR HIRE 

SALES AND VALUATIONS - TO LET 
WANTED 


4s. per line (minimum charge 16s.) 
Single column inch rate 48s. 


Lines average 6 words — 12 lines to 
the inch. Box number: 2s. 


SERIES DISCOUNT—5 per cent on 
6 insertions, 10 per cent on 13, 15 
per cent on 26 


DISPLAY AND ILLUSTRATED 


layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half 
and full pages—apply to “ Engin- 
eering”’ Dept. C.A., for full infor- 
mation, and details of advertisement 
layout service 


ADVERTISEMENT RATES 


| 
| 
| ‘Engineering’ 


Appointments Section 


| CLASSIFICATIONS : Public Appointments, 


Appointments Open, Appointments Wanted. 


} 
| TYPES OF ADVERTISEMENTS: 


| (a) “ Appointments Illustrated” and illustrated 
| 

| Careers advertisements: photographs or drawings 
| 

may be used in conjunction with type matter. 


Rates: per page (12 in. by 9 in.) . £100 
} 
| per half page . . 2 .. £54 
per quarter page ee «. a 


(b) Semi-display: type matter, with or without 


surrounding rule, name block or symbol. 


Rates: per page (12 in. by 9 in.) . £100 
per half page gaa os £4 
| per quarter page... -. £29 
per single column inch £2 14s. 





| (c) Single column “run-on” advertisements: 
| 
| approximately 6 words to the line, 12 lines to the inch. 


| Rate per line 4s. 64 


(Minimum charge 18s.) 


| SERIES DISCOUNTS: 5 per cent. on 6 insertions; 


] 
| ties caltaell 13; 15 per cent. on 26. 











JONES & LAMSON T.G. 1245 THREAD 
GRINDER. Admits work up to 21 in dia. and 
45 in. length. M.D. 400/3/50. 


H. BELL (MACHINE TOOLS) LTD. 


WALTER STREET, LEEDS, 4. 
Tel.: 63-7398. 


25,000 LB./HOUR EVAP. JOHN THOMPSON 
WATERTUBE BOILER, date 1941; 
pressure 230 p.s.i., 750 deg. F. 
chain grate stoker, ind 
fans, with all associated 
Good condition, just out of service, current 
ance report available. 

3000 KW 6.6KV3 eet 50 — pe ve 
LJUNGSTROM STE 
peer pg date 1940 yMe00 pete 700 deg. F. 


G 884 


ture, § ed 3000 r.p.m. With surface 
on — — 
Still installed. ~ ge prompt clearance from 
present site. 


GEORGE C ‘COHEN 
SON LTD., 
WOOD LANE, LONDON’ W.12. 
(SHEPHERDS BUSH 2070). 
STANNINGLEY NR. LEEDS. 
PUDSEY 22 D 82 


DISMANTLERS 





BOX NUMBER: 2s. 


LATTICE STEEL ERECTION MASTS (light 
reve heavy), 30 ft. to 150 ft. high, for immediate 


BELLMAN’S 
338 ne venpans 
LONDON, 8.W 
Western 3083" 


wD 


DIESEL LOCOMOTIVES FOR SALE 


0—4—0 Ruston 48 h.p. DIESEL, 4 ft. 9 in. gangs. 

0—4—0 Ruston 80/88 h.p. DIESEL, 4 ft. 5) in. 
gauge. 

0—4—0 Barclay 150 hp. DIESEL, 4 ft. 8% in. 
auge. 
" Further particulars on request 


THOS. W. WARD LTD. 


ALBION WORKS SHEFFIELD 
"Phone: 26311 Ext. 287 ‘Grams: “ Forward’ 
Remember — Ward's might have it 

D 239 














For a dismantli 
MAYER, N MAN SYSTEM 
Scrap Iron & Steel Clearance 

MAYER, NEWMAN & CO. LTD. 


Arundel House, Arundel Street, London, W.C.2. 
Telephone: TEMple Bar 9711. 


the 


G 850 
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McGRAW-HILL BOOK COMPANY INC. 


has pleasure in announcing 
the appointment of one 
of its Senior Editors 


MR. HUGH W. HANDSFIELD 
as resident 
PUBLISHING REPRESENTATIVE 
in London 


Mr. Handsfield now represents the firm's publishing interests in the United 
Kingdom, Eire, and on the Continent for books in the natural and applied 
sciences, in social and behavioural sciences, in business and industrial manage- 


Toronto and London for sale throughout the world. 


All publishing proposa 
considered promptly by Mr. Handsfield. 


Please address him at: 
McGRAW-HILL HOUSE 

95 Farringdon Street 

London EC4 England 





ment, etc.—books that may be published simultaneously in New York, 


Is and all manuscripts submitted by invitation will be 
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EMS 


Hydraulics Research, 1959 


Annual Report on hydrology, hydraulic structures, undirectional 
channel flow, estuaries, waves, and sea defences. Illustrated. 
5s. 6d. (post 5d.) 


The Durability of 
Reinforced Concrete in Sea Water 


Description and results of an investigation under the auspices of 
the Sea Action Committee of the Institution of Civil Engineers. 
Illustrated. 4s. (post 4d.) 


From the Government Bookshops or through any bookseller 


Gl id 8 























New Books 


Proceedings of the Fifth Conference on Magnetism 


and Magnetic Materials 
AMERICAN INSTITUTE OF PHYSICS 


C. L. Hogan, Chairman, and J. A. Osborn, Editor 77s 6d 


j pers presented at the Fifth Annual Conference on Magnetism and 
Mai ery a have been collected together to form a valuable reference work 
for yest working in or interested in this subject. The proceedings are quite 
ique in the field of magnetism and cover a wide range of topics, both theoretical 


aaa practical, with contributions from many well-known people in this field. 


Noise Reduction 
Edited by Leo L, Beranek £5 I2s 6d 


4 deve series of lectures presented at a special summer 
This book nate Be we once by the Massachusetts, Institute of Technology. 
epee intention is to present the fundamentals of noise control for the engineer 
The editor : nal training in acoustics. The material is — in complexity, and 
with no the nature of sound and its measurement, fundamentals of noise control, 
po atin case histories, and advanced topics in the field. 


Ultrasonics—second edition 


Benson Carlin 89s = a 
; ae : trasonics i become a recogn echnique wit 
Since its introduction witt ap ications. This book is designed to give practical, 
many iP fe ion on the design, building and repair of ultrasonic equipment. 
technical in orion contains information on new discoveries in testing materials, 
The second | ing, soldering, and plating, etc., and a number of types of 

sransducers are discussed for the first time. 


Applied Engineering Mechanics—second edition 


Alfred Jensen assisted by Harry H. Chenoweth 50s 6d 
‘ i the technical college level, thi k, the 
Designed for a Lagoa sonor's Applied Strength of Materials, will stp ceodonts 


companion volume to concepts hanics and to learn the proced 
to understand the basic concayts Of eo eens. HThe author's simplified speveedh, the 
for solving prt ive problems, and clear, complete free-body diagrams, make 
«og é aterial readily understandable to the student at this level. 

the 

McGraw-Hill Publishing Company Limited 


OTT EPIC TITUS OTT OOCOCOCOOETITOTCITCTL LTE eee 








CHAPMAN & HALL 


% JUST PUBLISHED *% 


THE ANTENNA 


by 
L. THOUREL 


Translated by 
H. DE LAISTRE BANTING 
A.M. Brit. I.R.E. 
This book, which is essentially a review of modern antenna techniques, 
will fill a regrettable gap in the literature on this subject. It sets out 
to provide engineers with a means of choosing an antenna and rapidly 
assessing to a close approximation the eventual performance to be 
expected. It is also intended to help those not specialising in this 
field to familiarise themselves with the problems of antenna design. 
Illustrated. 70s net 


THE EXTRUSION 


OF METALS 
bh ) 
C. E. PEARSON & R. N. PARKINS 


M.MET. (Sheffield), F.1.M. B.Sc., Ph.D., A.1.M. 


SECOND EDITION REVISED 
This work has long been recognised as the standard textbook on the 
subject and it has been thoroughly revised and brought up to date 
so as to take into account the great developments in the process of 
extrusion which have taken place since the previous edition was 
published. Scientifically the most notable progress in recent years 
has been in the understanding now reached of the complex deformation 
which metals undergo during extrusion. Yielding to mathematical 
treatment, a satisfactory theory of flow has been evolved which has 
great value in industrial practice, and the authors have given special 
attention to this advance in theory. Illustrated. 45s. net 


AN INTRODUCTION TO 
ELECTROTECHNOLOGY 
b 


y 


S. J. KOWALSKI 

Dipl.Ing., A.M.1. Polish E. 
The discussion, in this book, of electric and magnetic fields is more 
detailed than is usual in introductory texts, and the development of 
electromagnetic theory has been based to some extent on logical 
arguments to provide a useful physical background to the analysis 
of electromagnetic phenomena. The M.K.S. rationalised system of 
units has been used throughout the book and symbols and abbreviations 
in general conform to British Standard practice. While intended 
mainly for lecturers and students, the book is a useful reference in 
electrical engineering fundamentals for those i 





in research. 
Illustrated. 35s. net 





37 ESSEX STREET, LONDON, W.C.2 
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SPECIFY “REAVELL’’ 







FOR EFFICIENCY AND RELIABILITY, 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 TO 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 
OXYGEN, NITROGEN 


AND OTHER 
GASES 


REAVELL & CO. LTD 


IPSWICH ENGLAND 
Telegrams : Reavell, Ipswich. Telephone No. Ipswich 56124 (3 lines) 




































NOT ONLY HAD 
THE DAMAGE TO 
BE MADE GOOD 
but it was essential that 
the cylinder should be 
so re-inforced that it 


would withstand a test 
pressure of 


6,000 lb. per 


square inch! 





ALL TRANSPORTABLE PARTS for repair should be 
delivered or consigned CARRIAGE PAID, to the nearest 
Barimar address. Please remove all fittings and advise 
dispatch. When it is impossible to transport damaged 
heavy machinery, Barimar experts will operate ON 
THE SPOT. 





Telephones : RENown 2147-2148, (Night) 2148 
Telegrams : “Bariquamar, London, wee 


A GAPING «<GOLIATH” 


BARIMAR handled “A Ton of Trouble’ and 
Repaired “A Mighty Burst” 
THIS MECHANICAL “ GOLIATH ”—A Hydraulic Cylinder 


—turned the scales at One ton. A huge piece was torn com- 
pletely out of the barrel and a number of cracks extended 
from the gaping hole. No simple welding job this, but one 
demanding that expertness and care so characteristic of the 

Barimar Scientific Welding Service. 
















THE 
“ BEFORE ” 
AND 
“ AFTER” 


illustrations tell 
their own story. 


Repairs like these covered by the 
Barimar Money-Back Guarantee, 
mean big savings to the owners. 





Barimar House, 
22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6 


BARIMAR Branch Address: BIRMINGHAM, 12: 116-117, Charles Henry Street, Tel.: Midland 2696. NEWCASTLE UPONTYNE 1: 64-66, The Close. Tel.: 21055. 
GLASGOW, C.2: 134, West George Lane. Tel.: Central 4709. 








BARIMAR—The World's Scientific Welding Engineers 
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with 
CLEARCALL 


INDUSTRIAL COMMUNICATIONS SYSTEM 


The rugged and reliable AEI CLEARCALL System permits convenient central 
control of industrial processes, by providing clear speech communication between 
key points. Messages can be heard easily despite the worst factory noise levels. 
@ Built to withstand severe abuse @ Unaffected by steam, dust, fumes, extremes 
of temperature @ For use in quiet as well as noisy areas, 


Please write for full details. 


Associated Electrical Industries Limited 
Electronic Apparatus Division 
NEW PARKS, LEICESTER, ENGLAND 


AS492 














ENGINEERING 4 November 1960 


SHOTTON 
BLACKHEART 
MALLEABLE The Laboratory 
| CASTINGS 

: and | 
- PEARLITIC 

| MALLEABLE 

- CASTINGS 
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ONSIDER it yours—st 1s equipped and 
staffed for dealing with your specific 
problems concerning metal cleaning and stripping. 
From this centre of technical research “SA.C.” 
maintain a nation-wide service of information and 


specification on treatments that save both time 











; ' 
P, and cost. 
ce x Phere, 
4 pnoo® Overs é 
ra 
SUNBEAM 
| ANTI-CORROSIVES 
New methods and the most modern foundry 
techniques backed by 64 years’ experience in the | | D. 
; production of high-grade malleable castings. 
e wea a: CENTRAL WORKS - CENTRAL AVENUE 
So Tersonal Sowice | WEST MOLESEY - SURREY 
Telepbone: Molesey 4484 (5 lines) 
SHOTTON BROS. LTD — ilakdae Matenios, Ras Meio 
Member of th Manufacturers of 
'| = candy «anna T. ee a | STRIPALENE + FERROCLENE * ALOCLENE * FERROMEDE + BRAZOCLENE 
; qs 3 | (Regd. Trade Marks) 
‘ ee See en APPROVED BY ADMIRALTY, WAR OFFICE AND AIK MINISTRY 
: (and new foundry at Halesowen\ Birfieid Group | TE Neri 


iidatiimemniesmen 
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THE BEST IDEAS ARE HATCHED 
AT BRAYHEAD 






Whether it be springs, pressings, clips, wire forms . . . whatever the type . . . 
of one thing you can be absolutely certain, the best high speed production 
ideas are hatched at Brayhead. Call in Brayhead on your next job. 

See the team of Brayhead Specialists. The result will be the ideal answer to 
the problem — made to exacting standards at a realistic price, made 

to precise specifications and delivered on time. A good idea? Most certainly! 
As we said — “the best ideas are hatched at Brayhead”’. 


BRAYHEAD cascot) LTD 








KARATEP! WORKS + KENNEL RIDE + ASCOT + BERKS © Tel: Winkfield Row 427/8 or Ascot 1907/8/9 Grams: ‘Greyhead, Ascot 
THERE’S POINT IN USING @o00D 


Dalit .< p12 





for FACTORY MAINTENANCE 


WALL PRIMERS | es 
wees Co 


abroad are regularly maintained with Wareing’s paints—and 


ELAT ONL PAINTS vss. th resont enceen qa, at rentnabe prices 


Factory maintenance is a legal obligation—the ultimate cost 


GLOSS PAINTS ee ee Sea us ea details? Our fifty 
AND ENAMELS — Se eee 


AND THE FINEST PUTTY IN THE WORLD—For Wood AND Metal Windows 


ne sassibie poreces— 


WAREING BROS. & CO., LTD., CARLTON STREET WORKS, BOLTON 
Telephone: BOLton 1566—1567—227. 
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The ‘*‘Margam Abbey’’—built for the Port Talbot Pilotage Authority by Richard Ironworks Ltd., in 
which Cor-Ten was used extensively. Photograph by courtesy of the Port Talbot Pilotage Authority 


COR-TEN GOES DOWN TO THE SEA IN SHIPS 


At sea as well as ashore new uses are constantly being found 
for SCW Cor-Ten. It was used extensively in the construc- 
tion of this vessel for the Port Talbot Pilotage Authority. 


The Main Deck and Bulwark Plating 

Shell Plating and Anchor Recess 

Floors and Engine Seating 

Chain Locker 

Fresh Water Tank 

Bulkhead Bottom Plating 

Rudder Side Plates 
—were made entirely from Cor-Ten. A typical example of the 
growing use of Cor-Ten in marine construction, and in other 
fields where high yield strength, together with outstanding 
resistance to corrosion, is vital. 


COR-TEN IS TOUGHER 


Weight for weight, the yield strength of SCW Cor-Ten is 50% 
higher than ordinary mild steel. 

Alternatively— 

Strength for strength, a saving of 1/3 of the weight is 
possible. 





4-6 times more resistant to atmospheric corrosion. 
Highly resistant to abrasion and fatigue. 


COR-TEN SAVES MONEY 


Initial costs are spread over a longer service life. 
Maintenance costs are reduced. 


Operating costs are lowered—in transport, payloads are 
bigger because of reduction in tare weight. 


Please write to us at the address below for further information or 
for technical assistance in the application of SCW Cor-Ten to 


MA SOW PRUGRAND 


Orveicn 


RAILWAY ROLLING STOCK. AGRICULTURAL AND EARTH- 
MOVING EQUIPMENT. BARGES AND SMALL CRAFT 
MINE CARS. POWER STATION INSTALLATIONS 








THE STEEL COMPANY OF WALES LIMITED 


‘ABBEY WORKS, PORT TALBOT, GLAMORGAN. TELEPHONE: PORT TALBOT 3161 
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VEYOR-ELEVATOR C? 


BULL BRIDGE WORKS 
Accrington, Lancashire 


Telephone No. 2773 
Teleg: ames “ Conveyer,” Acori 


SPIRAL CONVEYORS, 














BUCKET ELEVATORS, Etc. 
B. LEVY & CO. 


RADIATORS : (Patterns) Ltd. co,| 








|OIL COOLERS ...|| "~~: 
FOR |_| Pattern Equipment of all kinds || 


INDUSTRIAL, AGRICULTURAL including the largest 


Clutches and Power Take Offs Wooden Patterns and 


Single and three-stage Hydraulic 
Torque Converters 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 


-& TRANSPORT APPLICATIONS 


— WRITE FOR DESCRIPTIVE FOLDEF — 








intricate metal patterns 
for Shell Moulding 


Send your enquiries to our works at: 





1-5, OSBERT STREET, 
Vauxhall Bridge Road, 
London, S.W.1. 

Phone: VICtoria 1073 or 7486. 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 
ROCHESTER, KENT 


Telephone: STROOD 7866! 


H. 0. SERCK LTD. 


SUNLIGHT WORKS, DILWORTH STREET, 
MANCHESTER, 15 & AT HUDDERSFIELD. 

















































































































PARK GATE 
STEELS 


RANGE OF QUALITIES 

Steels in the carbon range 0:08 —0°85% 
Case — Hardening Steels 

Free Cutting Steels 

Low Alloy Steels 


RANGE OF PRODUCTS 

Billets from 3” square upwards 

Rounds 2” to 94” Squares 3” to 44” 
Hexagons 3” to 3g” Flats 14” to 12” wide 
Coiled Bars 3” to | 4” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 








THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


= 
A ® Company TELEPHONE : ROTHERHAM 2141 (15 tines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS. TELEX 54143 
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ay, Based on the non-return valves used 
de by the most advanced aircraft, 
bay 
i. FR non-return valves are leakproof : ‘ 
t in any position and are suitable Self sealin Q coup lin BS 
if for gas or liquid pressures of up to 
| 500 p.8.i. (35-15 kg/cm?) at 400°C 
rs maximum. In aluminium, mild or 
tee 
me. ; 
i stainless steel, these compact valves se rvice s 
of are made in a range of sizes, 
from }?’ (635mm) to 6’ (152-4mm) to th e 
with flanged, screwed or weldable | nucle air’ 
end fittings. Special valves can be i d f 
designed to meet particular problems. nm User. J 
: Flight Refuelling Ltd 
ahs 
f : a TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET. Telephone: Blandford 501 
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STURTEVANT 


Heavy-Duty 
INDUSTRIAL VACUUM CLEANERS 


remove all types of dirt, dust, litter 





spillage, swarf or similar refuse 





6X Portable cleaner with filter-receiver as 
supplied to gas undertakings, chemical works or 
similar industries where dusts and wastes are 


@ A range of machines to meet the most diverse of great density. 


and rigorous cleaning requirements in Industry 





SPECIALISTS IN 


Clean all surfaces—floors, machines, overhead ink teeuh urhans 

HEATING AND VENTILATION 

structures, equipment, walls, piping, shelving, etc. aa eanneniie 

FUME REMOVAL 
ORYING 

DUST COLLECTING 


Robustly constructed for continuous heavy-duty ELECTROSTATIC PRECIPITATION 


PNEUMATIC CONVEYING 


. 
operation INDUSTRIAL VACUUM CLEANING 
CRUSHING, GRINDING, SCREENING 
AND SEPARATING 
CATHODIC PROTECTION 


(fase?) 


Special layouts designed for particular applications 











A wide variety of advanced cleaning tools available 


6X Portable cleaner mounted on a fabricated 
steel truck. Designed for heavy working 
conditions where there is complete freedom of 
movement. 


The 6X3, latest machine in the Sturtevant range, 
A Sturtevant 6X Portable cleaner, driven by a és specially designed for operation in congested 
petrol engine. areas. 
A typical selection of machines is illustrated. Details of Sturtevant Industrial Vacuum Cleaners 
are given in publication D5014/5 which will be sent on request. The 8X Portable cleaner is particularly suited 
: for foundries, engineering or similar heavy 


industries and is of ample power for use with 
fixed vertical rising mains. 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 


gai i 
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REVOLVING TABLE BRICK PRESS 


Suitable for automatic / semi-automatic production, 
all types of high grade refractory—standard shapes and 
large blocks, including tar Dolomite. 


Many special features. 

Automatic take-off gear. 

Push Button operation. 

Automatic cleaning top plunger plates, which may include 
badges, monograms, etc. 

Variable pressure. 

Accurate, clean shapes. 


Reliability, Press is designed for continuous high speed 
operation. Will produce either a single block or four 
standard bricks per pressing operation. 

Alternative sizes and outputs available. 

Also Floating Mould Box. 


JOHN SHAW 


Write for fully descriptive illustrated 
catalogue of the JOHN SHAW PRESSES 


JOHN SHAW & SONS (SALFORD) LTD 
SALFORD - LANCASHIRE 
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HOLLAND /SLM 
ROTARY COMPRESSORS 
AND VACUUM PUMPS 


GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 





The Compressor House at Britannia Iron & Steel Works, 
Bedford, equipped entirely with HOLLAND/SLM rotary 
compressors, in constant service for over twenty-five years 


The B. A. Holland 
Engineering Co. Ltd. 


LINDO LODGE, STANLEY AVENUE, 


CHESHAM, BUCKS. 


Telephone: Chesham 8406/8 Telegrams: Picturable, Chesham Works: Slough, Bucks, 





OMPREMENSIVE RANGE IN THE ¢ 


a eit AE MR Ao 2 j 


PNEUMATIC 
CONTROLS 


Pneumatic cylinders and control valves are helping to increase 
illustration shows some of the range of Enots dwarf valves 
for 4." 0.d. tube. Similar valves totalling more than 150 in 
all, are available for use with 4° 0.d. and j° od. pipe. 
Simplicity of design and rugged construction ensures long 
and trouble-free life. 


DISTRIBUTORS FOR THE WEST OF ENGLAND 
Cc. E. KIDD & SON. LTD., 
15 RUPERT ST., 
BRISTOL, 1. 

TEL. 27594 
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The IBBY 


PLING 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 





Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 
Spacer and others. 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.I 





IF IT NEEDS TO BE STOPPED 


—IT NEEDS 


FOR RUGGED DUTY! 
és FOR LONG 

WORKING LIFE! 

FOR EVERY 


INDUSTRIAL BRAKE 
AND CLUTCH NEED! 


INDUSTRIAL BRAKE L LININGS 


_» ABERDEEN 26062 LEEDS 3 20664/5 
For Technical Information get in touch: / BELFAST 28967 LEICESTER 30240 
IRM HAM 5 Midland 465 tonstone 6068 
with your nearest Don depot = BI'ACKBURN 65/ LIVERPOOL Royal $202 and 1251 
3 BRADFORD 31/14 MANCHESTER 3 Blackfriars 0596 
ALL & PARKES LTD BRISTOL 272/4 MIDDLESBROUGH 44576 
SM  ARDIF 7702, NEWCASTLEON TYNE 2 27142 end 2790 
$ 46562 
RKS - MANCHESTER 9 CHESTER 2/280 SHEFFIELD 1 25529 
oma Soe" So Ta Ln 
COLIyhurst 2511 EDINBURGH 1 Waverley 4234 WAKEFIELD 457! 
Ea GLASGOW C2 Central 4595 WIMBLEDON CHErrywood 3806/7 
LONDO HARROGATE 67058 Republic of Ireland: 
2<1 Kingston Road, London, S.W.19 CHErrywood 3806/7 Uy S372 Ross DUBLIN, 35 Westland Row 66597 ard 66518 
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DONCASTERS © oS 
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Famous for Forgings i eT FE 


The Daniel Doncaster companies have “Sf : vt anit * 20% 
works in Sheffield, Leeds, Oldham and | a. Neg td hei 
Blaenavon, S. Wales. These works have kept a. WE Re —aeies  conl 
abreast of modern forging practice and ? ~~ 
new equipment is still being installed on a ; as ae SE oy 
considerable scale. Fa: = 
More important to you is the range of this “> 
equipment, for by using a combination 

of plant and skills, we can offer a service and 
carry out procedures impracticable to a firm 
possessing a less versatile organisation. 
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the applications of Ermeto 


high pressure couplings 


are practically unlimited 


Where conditions are severe and dependability 
vital, there you may safely specify 


Ermeto high pressure couplings and flexible 


a a a a 








hose, for hydraulic, air and steam lines. 
These couplings are supplied in a wide 
range of standard fittings. Non-standard 
fittings can also be supplied to meet 
your specifications. 
Technical information and 
our illustrated catalogue 


are freely available on request. 


ERMETO 





DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


MOORSIDE COMPONENTS - OLDHAM 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD. 
BLAENAVON °° MONMOUTHSHIRE | A&A member of the ALENCO Group of Companies 


F Si 


| HARGRAVE ROAD - MAIDENHES © BERKS - TELEPHONE: MAIDENHEAL SIO. 
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THE POWER BEHIND THE GODDESS 


The Steel Goddess was the 
description given recently to 
the new pur steel- 
works. This was apt not 
only because of its immense 
importance to Indian steel, 
but also because Durgapur 
means ‘ the place of Durga’ 
and Durga is the ten-armed 
Goddess of Bengal. 
The power behind the 
annual uction of one 
million ingot tons of steel 
is one of our many responsi- 
bilities at Durgapur. The 
Goddess’s heart, the power 
— consists of four 
imon -Carves water - tube 
boilers producing steam for 
vital steelworks services; the 
dees fuel and ash 
So gira cooling 
aoe and steam distri- 
bution network are all 
a designed and 
t. 


COMPLETE POWER PLANT BY Szmon-Carves Ltd 


STOCKPORT, ENGLAND 
and at CALCUTTA - JOHANNESBURG SYDNEY * TORONTO 


At Durgapur we are also building the coke ovens and coke handling plant, the 
by-product plant, the coal washery, blending and handling plant and the 
inter-connecting services for gas, tar and steam. 
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TO OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 
Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 


have many uses in engineering. 














| 
i 
| 
i. 
} 
i 
£ 


The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet EG. | 


Ta\(/NM FESCOL LIMITED - NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND : DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.S.W. 


TGA F624 
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TAPS AND 
SCREW THREAD 
TOOLS 


Speedicut Taps, working at a peripheral 

speed of 150 ft. per minute, give the remarkable 
cutting time of 1-2 seconds for a {” B.S.F. nut. 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE ST. EAST - SHEFFIELD 
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Hollow bored bars 
for cranes and 


earth moving 
equipment 


These hollow bored bars are produced by 
Keetona deep hole drilling for Priestman 


7 
t 


Oe aE ALES Piya tet tne NO 3 ll ad 


excavators. Deep hole drilling is quite the 

most economical boring process available. 

However small your order, or however tricky, depend 
on Keetons to do a low-priced job every time. 

To save you subsequent costly machining, Keetona 
Hollow Bored Bars are now available finished bored 


and honed in a range of bores from 2” to 8”. A 


RMAC Fergal pti a calend peers ee 


new illustrated booklet gives full details. Please 


write for your copy. 
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Cross-shaft, as supplied by Keetons, 
: for the ‘Tiger’ V-X Excavator 
% 
3 Vertical travelling shaft. Hollow bored bar supplied by 

Keetons and processed by Priestman Brothers Limited. 

TRADE 
KEETON SONS & CO. LIMITED, 

} KEETONA WORKS, GREENLAND ROAD, SHEFFIELD, 9. TEL: SHEFFIELD 42961/4 
A MEMBER OF THE FIRTH CLEVELAND GROUP (FC) 
CAC 10KH 
$ oe 





One of four PARSONS 200 MW 
cross-compound turbo- 
generators at Richard L. Hearn 


generating station, Canada 


One of three PARSONS 


120 MW turbo-generators 


recent SS oaRANAES 


station, Scotland 


Two PARSONS 60 MW turbo- 


generators at Little Barford 


power station, England 


turbo-generator 


Three PARSONS 100 MW 
turbo-generators at 
Ferrybridge power 


station, England 


installations 


One of four PARSONS 
120 MW turbo-generators 
at Drakelow power 


station, England 


€. A. PARSONS AND COMPANY LIMITED 


_ HEATON WORKS - NEWCASTLE UPON TYNE 
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‘Ss’ TYPE 
RECIPROCATING 
OIL PUMP UNIT 


Small, compact and self-contained, the FAWCETT ‘S’ type 
Reciprocating Oil Pump Unit is extensively used in 
Hydraulic press lines and with Ceramic and filter presses. 
Especially suited for test-rig use in conjunction with 
the Greer-Mercier Hydro-pneumatic Accumulator. Let 
us have details of your particular needs and specifications. 
We will be pleased to advise you. 





AUTOMATIC RELAY UNLOADS PUMPS AT PRE-SET PRESSURES, ALLOWING 
PUMP TO IDLE WITHOUT GENERATION OF HEAT. 


WAGSEIIS Sarat KtS gpcbatada lie nce 


Capacity — 65 cu. in. per minute at Cast iron base 
5,600 Ib. per sq. in. Solid pillars 
Variable Pressure Control Overall dimensions (approx.) 
Direct Coupled to 1-1$h.p. motor at 1,440 24” x11" x19" high. Approx. total 
r.p.m. Fabricated tank, 2 gallon capacity. weight (tank empty) 14 cwt. 


FAWCETT PRESTON & COMPANY LIMITED BROMBOROUGH, CHESHIRE. Telephone: Rock Ferry 6/81 
= | Metal Industries Group Branch Offices in London and Birmingham 
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Leaflet giving full details 
of manufacturing capacity 
available on request. 


JOHN BAKER & BESSEMER LTD 
KILNHURST STEEL WORKS, G.P.O. No. 3 ROTHERHAM 
TELEPHONE: MEXBURO’ 2154/7 & 3793 

TELEGRAMS: TYRES MEXBORO’ 
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LONDON OFFICE 
LOCOMOTIVE HOUSE BUCKINGHAM GATE Swi 
TELEPHONE: VICTORIA 5278-9 
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Fenner 


Wedge-Belt Drives are 


SLIMMER, LIGHTER, SHORTER, CHEAPER 





V-Belt Drive and 
WEDGE-Belt Drive 


for the same job 

| | ; @ Width and weight now reduced by a half, 

and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 

give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 
Two Wedge-Belt sections, 3” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 








THE GREATEST ADVANCE IN DRIVE DESIGN FOR 50 YEARS 


HERE 1S THE PROOF 


V-BELTS AND 
WEDGE-BELTS 
USED 





DRIVE 
WEIGHT 
LB. 


DRIVE 
CENTRE LIST 
DISTANCE PRICE 


- Sa Bee 16°7 


DRIVEN 
PULLEY 
DIAM. 


MOTOR 
PULLEY 
DIAM. 


FACE 
WIDTH 


DRIVE 


V-Belt 33 63 3L 








5—A29 75 





Wedge-Belt 








zl 


3°15 


560 F 


3 Alpha 280 


7°I 


os 


‘8 


10°6 





SAVING 


16%, 


12% 54% 


5% 


19% 


36% 





25 H.P. 


V-Belt 


65 


124 55 


6—B65 


18-7 


3; Me BP 


66°8 








Wedge-Belt 





5°3 


106 233 


6 Alpha 560 


15°3 


£ll-Il 


°6 


36°2 





SAVING sy 8=61S% 48% we 18y, 32% «45% 


SpacesaVer WEDGE-BELT DRIVES 


MADE ONLY BY 
up to 200 h.p. 


Send for it 


NOW! J. H. FENNER & CO. LTD. HULL 





Catalogue 135/20 
details drives 


THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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SHELL USE EQUIPMENT AT SHELL HAVEN 


illustration shows three of four 6 x 8 Crosby Relief Valves together with Masoneilan 
Liquid Level Transmitters mounted on each of three Butane Storage Horton Spheres at 
Shell Haven. These relief valves protect the tanks from overpressuring. j 

The level instruments transmit the level of liquid Butane in the Spheres back to 

the Receiver in the control room. The reliability of this equipment 


is thus exemplified once again by one of the major oil companies of the world. 





IMPORTANT ANNOUNCEMENT 
Details are now available of the 

Crosby portable self-contained Safety Relief 
Valve Test Stand for Works or 

Site test purposes. 











——— 


GROSBY VALVE & ENGINEERING CO. LTD., CROSBY WORKS, WEMBLEY, MIDDLESEX 


Telephone: Alperton 2311 
CHWR/1960/la 








DAVID 


YEARS 
¥ 
1880-1960 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


JACKSON DIVISION *‘ SALFORD WORKS * HAMPSON STREET * MANCHESTER 5 


Telephone Blackfriars 3577 (4 lines) 


ENGINEERING 
4 November, 1960 


Helping to 
sweeten it 


is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. That’s where the 
Jackson Division of David Brown comes in. 
What, in particular, can David Brown offer? First, the advantages in speed 
and reliability of having casting, machining and cutting 
carried out in the same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to any 
size and weight for any industry and every bit as accurately as you need. 
Third, the finest advice on heavy gear 
design problems that you will find anywhere. 
Behind every ‘Jackson’ gear there are over 100 years of 
sound technical experience. In front of every ‘Jackson’ gear 
there is a long, long life of hard, hard work. And the bigger 


your requirements, the better David Brown can handle them. 
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m FIFE FORGE COMPANY 1 
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makers of - 
Marine and Land 1p » RAD gts Specialise 
Engine Forgings i ANG in 
Black He A aay Propeller Shafts 
Rough Turned Complete with 


Finished Complete Gunmetal Liners 








ae 


TELEPHONE: DYSART 5467/8 
GRAMS: “FIFE FORGE” KIRKCALDY 











Gas and Oil Fired Industrial Furnaces 
Refractory Installations (New and Repair) 
Redesigning and Rebuilding of existing Furnaces 


MANCHESTER FURNACES LTD 
GLOBE WORKS, ASHTON NEW RD. 


MANCHESTER, II 


Yes, Kolok a oe answer — loose f 

nuts and bolts. it them once a our : | , 

eubies are over. Available in all < some é Phone: EAST 0137 
POSITIVE LOCK WASHER CO. LTD. 

45 RENFREW STREET, GLASGOW, C.2. - DOUglas 9292 
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Footmen are aloof to Bennett’s gloves — 


but they’re vital for jobs 
‘on hand’ 


A wide range of quality industrial Gloves, Mitts, Aprons and 
Clothing in leather, rubber, asbestos, plastic and various fabric 
materials are made and stocked for all trades and processes. 
Technical Representatives are available for consultation in all 


parts of the British Isles at short notice. 


BENNETT'S 
INDUSTRIAL GLOVES 


* Industrial Glove Specialists - LIVERPOOL 23 + @REat Crosby 3996/7 


. 
F \> \* 


ete.’ \, 
. 


SeicSsces sees 
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B. G. BENNETT & CO. (Gloves) LTD. 











wal W.H.ALLEN SONS & C? L” 
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OUR left hand knows what our right hand is doing 





are specialists in complete 
WATERWORKS PUMPING PLANT 


An example of the extensive application of ALLEN products for water supply is the complete installa- 
tion of diesel generating plant, electrically-driven pumps, switchgear and control equipment at 
the Lambley Pumping Station of the City of Nottingham, illustrated above. 

On the left—below pump house floor level, a four-stage, |,000,000-gallons per day borehole pump 
driven bya 90/125-h.p. variable-speed d.c. motor, between two three-stage, 2,000,000-gallons per day 
horizontal booster pumps, each driven by a 150/200-h.p. variable-speed d.c. motor. Two identical 
90/125-h.p. motor-driven borehole pumps are also in service in outlying houses. On the right—two 
diesel engine generating sets for supplying electricity for the operation of the station’s plant and 
services : these also provide 100 per cent. standby. Each set comprises an 8-cylinder, 576-b.h.p., 
450-r.p.m., four-stroke engine directly coupled to a 398-kW, 460-volt generator. 


In all, a completely independent pumping installation of 2,000,000 gallons per day capacity, typical 
of the kind of station for which ALLEN pumps, power generating plant and electri¢al equipment 
are designed and constructed to meet any particular duties and other special requirements. 


Engineer and General Manager of the City of Nottingham Water Department : B. W. Davies, Esq., M.1.C.E., M.l.Mech.£., M.I.W.E. 

















BEDFORD 
ENGLAND 








Telephone : Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82/00) 
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K.600 Kompak. Normal rating of 600 c.f.m. with an initial 
resistance of 0.15”w.g. Guaranteed 95% efficient against Aloxite 
‘ ae 50 dust. This is the most widely used air conditioning filter 
Vokes is the only British company to manu- in the country, 


facture a comprehensive range of air filters Super-Vee. An inexpensive expendable filter with an initial 
re . efficiency of 96% tested against Aloxite 50. 

which have all been fully tested in accordance ‘Multivee’. An inexpensive semi-permanent filter designed for 

with BSS.2831. Our laboratory facilities are also general air filtration applications. The corrugated cotton fabric 
: ; ‘ ‘ and cotton gauze filter medium makes it particularly suitable 

unique and research is constantly being carried for use where low static pressures are specified as in ventilator 

: ‘ ‘ its, radio installations etc. 

out into new filtration techniques. Our staff of wane, £8 : 

: ee q ‘Absolute’. Every ‘Absolute’ filter is tested by the methylene 
experienced technicians will be pleased to help blue dust cloud method and rejected if its efficiency is less than 
you with any air filtration queries and we are 99.95% against particles in the 0.1 to 0.§ micron range. 

Autoroll. Combines large dust holding capacity with low 
prepared unreservedly to guarantee the per- operating and servicing costs. The filter medium (125ft. long) 
formance of any specific filter recommendations is automatically or manually fed on spools across the air flow. 

: : S.C. (Self-Cleaning). Will clean large quantities of air with 
we make. Please write for fuller details. minimum maintenance. Special design of filter panels, gives 
98% efficiency with an initial resistance of 0.35’w.g. Completely 
automatic operation. A unique, patented, cleansing device in 
the oil trough ensures the most efficient degree of continuous 
Comprehensive literature covering all these air filters is available on requesi. self cleaning yet attained. 


VOKES LIMITED §: GUILDFORD SURREY 


Telephone: Guildford 62861 (6 lines). Telegrams: Vokesacess, Guildford, Telex. Telex: §-535 Vokesacess, Gfd. 
Represented throughout the World. 
v507 
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With rising production costs it's hardly likely. The people to see are Spencer-Bonecourt-Clarkson 
, who for over forty years have been experts in waste heat recovery for steam raising in a wide 
range of industries. In addition to fire-tube boilers, S-B-C now a/so supply water-tube boilers. 
The vigorous approach of S-B-C technicians leads them into many fields of enquiry. They are 
‘ experts on latent cooling techniques as applied to door frames and other parts of open hearth 
furnaces, and to the skids of reheating furnaces. Keeping abreast of the latest developments 
in the Steel and other industries, a team of S-B-C engineers recently toured Germany and other 
continental countries to inspect the newest techniques. 
S-B-C are the people best equipped to advise you and to act for you in the recovery of waste 
heat. Write or ‘phone today—time spent now can save you pounds for years to come. 


omen 


SIC SPENCER-BONECOURT-CLARKSON LTD Leaders in Waste Heat Recovery 


A subsidiary company of Babcock & Wilcox Ltd. 
28 EASTON STREET - LONDON - W.C.1 - Telephone: Terminus 7466 
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from WEA VER ssue to USER 


WOVEN WIRE CLOTH 


ror A 1OOI] birreRENT USES 


IN ALL MESHES, GAUGES ano METALS 
from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 





Any specification woven to your 
particular requirements. 





Ky, NKEY, GREEN ; 


WIRE — AVING be LTD. 








Colourbind your 
sheets with 


GRIFFIN BRAND 


Thures 2size to suit you} : STEEL SHEETS 
Je FIVE DIFFERENT COLOUR FITTINGS. J ages Light and Heavy industry are 
MANY ATTRACTIVE BINDINGS IN oes aga served by Griffin Brand Steel 


mearsda diate ie pas NOTE THESE EXCLUSIVE CATALOK FEATURES | rm Sheets—Black, Galvanised, Flat 
and Corrugated. 





A fitting made of high impact Polystyrene which | 

is tough, durable and resilient. 

Prong-shaped Multi-Rings interlocking for | 

strength—perfect alignment—easy turnover— | 

no tearing—!00% visibility. 

Rapid insertion of leaves in any position—just 

a simple slide along endcap releases the rings | ¢ 

with 4 wide tere § 3 nee Pe YY — 2 * “om rey a most up-to- 
4 A fitting which locks—no possibility of sheets (PF) so x | tg nape s done In our works 

falling out or becoming mislaid. x | 
§ No mechanical parts to strain, 


no rusting or tarnishing. Sa Metals deposited include: 

Zinc, Tin, eyeags 
Copper and all its ys, 

Available in $in. or | in. capacities to | ‘ 

hold paper sizes 7 in. x 44in., Bin. x | ay ae ee, ee 

Sin., 9in. x 6in., 10in. x Bin. and | 

I} in. x Bf in. Special sizes in multiples 

of 4in. (up to a maximum of I14in.) 

on the binding edge, and in any desired | 

width made to order. Also obtainable | 

in the new A.4 standard size to hold | 

poper | 1%in. x 84in. in either capacity. | 

Gold blocking, Silk Screening and | 

Appliqué embossing as required. 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 





179 WEST GEORGE STREET 
Quotations and samples forwarded on request to Dept. L.12. x GLASGOW C2. 


R. SCULTHORP & CO. LTD Loose Leaf Division, . 
Blackfriars House, New Bridge St.,£.C.4. Tel.: FLEet Street 5754 (5ttines) | Tel: CENtral 0442. ‘Grams: “CIVILITY, Glasgow” 
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Brush type HF 11 High-Voltage Switch-Fuse Units for indoor 
or outdoor service are an economical method of controlling 

and protecting power transformers. Extensive technical 

development of powder-filled fuse-links for use in the 

air-insulated fuse chamber of Brush units has 
resulted in the availability of much higher current rating 
fuse-links enabling these switch-fuse units to be 
used for the control of 1500 kVA 11 kV transformers. 


(BRUSH 


BRUSH ELECTRICAL ENGINEERING CO LTD 





Type HF 11 Switch-Fuse unit, with chamber 
door open, showing 90 ampere 11 kV fuse-links. 





LOUGHBOROUGH ENGLAND 


= 
=, & 
a 


SY A Member of the Hawker Siddeley Group 





$7 
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THE FLEXIBLE 


NYLON-CORE 


BELT WITH SIX 


BIG ADVANTAGES 


* Flexibility 
* Grip 


with chrome leather driving face 


* Virtually no stretch 
% Enormous Strength 
*% Light Weight 

* Elasticity 


FREE. Send for this new 12 page colour brochure No. 201 | | 
which fully explains in word and picture the Miracle | 
Nylon-Core Belt—the belt that performs miracles. | 


MiFaClo; 


STEPHENS BELTING CO. LTD. 





SNOW HILL, BIRMINGHAM 4 


Northern Area: IRA STEPHENS LTD. ASHTON-UNDER-LYNE, LANCS 
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Watch that Smoke: 


WITH 


PHOTOELECTRONIC - a 
Density indicators 






All who are interested in fuel economy 
and compliance with the Clean Air 
Act, 1957, should send for details of 
this new approach to the problem of 
Smoke Control. 


SMOKE DENSITY 
INDICATOR & ALAKMS 


No Valve Amplifiers 

12 Months Guarantee 

An all-British product 
Unit Type CCS1. This unit enables you 
to comply with the Clean Air Act, 1957, 
and is available for any size of flue or 
stack up to 40 feet. The 10 in. meter 
gives continuous indication of smoke 
density in units of percentage obscura- 
tion. An alarm set-point gives visual and 
audible warning of excess smoking. 


Price £59 per set 


Unit Type CCSA. This unit is similar to 
type CCSI, but does not include the 
meter. It does, however, give visual and 
audible warning when smoke exceeds a 
pre-set level and thereby enables you to 
comply with the Clean Air Act, 1957, 


Price £29 per set 
RECORDERS 


A variety of Recorders are available for use 
with the Photoelectronic smoke density 
indicator and alarm units. Please write for 
further details, literature and specifications 
PHOTOELECTRONICS (M.O.M.) LTD. 
Manufacturers of a complete range of Photo- 
electronic and Electronic Controls. 

Oldfields Trading Estate. Oldfields Road, 
Sutton, Surrey. Telephone: FAIrlands 4571. 
Provincial Offices: 
HIRD-BROWN LTD 
244 Marsland Road, Sale, Cheshire. 
Telephone: Manchester PYRamid 1959, 
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IMPALCO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 


products are available through your ICI area sales office. 


Imperial Aluminium Company Limited . Birmingham 








TELEDEP 


LULLED 


FOR REMOTE MEASURE- 
MENT AND CONTROL OF 
LIQUIDS IN ALL KINDS OF 
TANKS WHETHER AT SEA 
OR ASHORE 


Specify 
TELEDEP * 


DOBBIE 
MINNES.: 


BROOMLOAN ROAD 
GLASGOW, SWI 


E.C 
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The complete 
electrical repair 
service... 


from the unusual 


such as this 7,000 
kVA test set, built 
at our London works — 


to the ordinary 


transformer repair as 
carried out on this 
3,000 kVA example at 
our Birmingham works. 


Works at: 

Bath, Birmingham, 

Cardiff, Chesterfield, 
Edinburgh, Glasgow, 
Hawick, London, Manchester, 
Newcastle upon Tyne, 
Swansea. 





We Rewind Large and Small Industrial Motors. 


BRITISH ELECTRICAL REPAIRS LTD. 


Head Office: Empire House, 10 Charlotte Street, Manchester |. Telephone: CENtral 1378 and 3641. 
G BER.130. 


There’s safety in numbers 
but One Wells Lamp can 
‘\)* work wonders in fog 


No. 18 KETTLE TORCH LAMP. Capacity 3 pints Paraffin 


THE GUIDING LIGHT ON A GLOOMY NIGHT. 


No. I8A. TRENCH LAMP, 5 pints capacity 


Also makers of Wells Waste Oil Filters, Oll 
Storage Cabinets, Barrel Pours, Lathe Drip 
Cans, Portable Industrial Oil Heaters, Lime 
Spraying Machines and Spray Guns. 


A. C. WELLS & CO. LTD. 
MOUNT STREET, HYDE, CHESHIRE 


Telephone HYDE 2953 Telegrams UNBREAKABLE HYDE 
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IT IS THE THICKNESS THAT MATTERS 


How often do you think of thickness when you judge a paint coating? 

This vital third dimension has a considerable bearing on its life and performance. 
In fact, it can be said that all other things being equal, the thicker the coating, 
the longer the period of protection. ‘Bitumastic’ No. 50 can be applied 

in thicknesses far in excess of those obtained from normal painting. No 
priming coat is required on metal surfaces and being thixotropic, 

‘Bitumastic’ No. 50 will not run on vertical surfaces. The next time you have a 
corrosion problem—try “Bitumastic’ No. 50, the heavy duty coating. 


BITUMASTIC Wo. SO 


A black coal-tar-pitch coating for tough corrosive conditions. 
WAILES DOVE BITUMASTIC LIMITED, HEBBURN, CO. DURHAM. 
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Rusty railings are not so rare.... but could 
be a thing of the past if 

hot dip galvanizing were specified 

to protect them. 


Hot galvanizing gives a thick zinc 

coating firmly alloyed to 

the basis iron or steel, whatever its size 
or shape. Long trouble-free life 

at low cost is assured — decorative paints 


are easy to apply and require 
less maintenance. 


For information and publications write to 
HOT DIP GALVANIZERS ASSOCIATION 34 Berkeley Square London WI 
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Tesamoll is the answer to your problems. In strip or sheet form, it is a 
self-adhesive urethane foam material with unique features for sealing and 
anti-vibration. Its inter-connected cellular structure compresses easily 
with a constant and gentle ‘ push back’ and practically no set. It is rapidly 
replacing foam rubber and felt, and in many cases gives superior results. 


Dust and damp protection. In the field of radio, electronics and 
television, Tesamoll is widely used to seal cabinets and cases, and to seat 
cathode tubes. Being electrostatically negative it tends to repel dust and 
other gas and airborne particles. Milling machine engineers use Tesamoll 
gaskets to seal powder chambers. 


Vibration and shock reduction. Tesamoll is ideal for mounting delicate 
instruments to eliminate the effect of shock, chatter and vibration, or to 
compensate for uneven surfaces. 


Reduce costs, speed production. The powerful pressure-sensitive adhesive 
of Tesamoll sticks instantly and firmly to any clean, dry surfaces. Worth 
an extra pair of hands in many cases, it saves time, is clean to use and 
eliminates waste. 


Made for the job. Tesamoll is specially manufactured for industrial use. 
The urethane foam is permanently and chemically bonded to the tough 
P.V.C. support which carries the pressure-sensitive adhesive. The adhesive is 
protected by an easily removable corrugated P.V.C. covering. 


Send for free booklet and samples. Tell us about your problems and 
we will send you samples of Tesamoll to test, together with a technical 
booklet giving physical, electrical and chemical characteristics as well as 
the range of thicknesses, widths and prices. Write today for your copy. 


SEALDRAUGHT LIMITED. Tesamoll Division 


Chandos House, Buckingham Gate, London, S.W.|, Telephone ABBey 357! 


| 





PRIEST. 


ly shipyard 


furnaces 





PRIEST FURNACES LTD 
LONCLANDS MIDDLESBROUCH 


CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.1 Tel.: Abbey 2966 
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FLAMEPROOF 


SOLENOIDS 


Groups I - II-III gases 
Pull 3 to 285 inch. Ibs 
Continuous rating 


A.C. single phase 
A.C. three phase 
D.C. up to 600 volts 


Suitable for operation in most 
hazardous & dusty atmospheres 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 
































POWER UNITS AVAILABLE FOR CONVERTING | 
= STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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Gm CURRENZePUBLICATIONS March, 1960 


The publications lated available on request, except for temporary shortages. Those marked * are new this month. 
% UMENTS 4. PHYSICAL AND PHYSIC 
[] 268 Pyrometers, Radiation (to 254 Thermograph for Pasteurisers. [} 31 Conductivity Apparat 
1700°C.). 74 Thermographs and Thermometers, trial. 
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From the Goodyear family tree 


LONG LIFE IN 
THE BALANCE 


There is amazing long life in Goodyear 
HDNF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between the Nylon fill and the length- 
wise tension-carrying cotton warp. 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity... better fastener- 
holding ability ... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 


Nylon gives twice the impact resistance of 
identically made cotton fabric belting. 


Outstanding resistance to rip and tear helps 
prevent costly shutdowns. 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother. 
More Nylon means bigger pay loads. 


Longer flex-life because efficiently woven 
fabric permits thinner gauge plies. 


Mildew-proof. 





THE GREATEST NAME 
IN RUBBER 





The Goodyear Tyre & Rubber Company (G.B.) Limited, 
industrial Products Department, Wolverhampton. 

Export Enquiries : 17 Stratton Street London W.1 

Branches, Distributors and Dealers throughout the world. 
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of Multi-National 
Space Cooperation 


A COMMONWEALTH-EUROPEAN organ- 
isation for launching satellites is 
now a stronger possibility than at any 
time since it became known that 
Britain would not be going all the way 
on her own. 

Mr. Peter Thorneycroft, the Minister 
of Aviation, has talked with the French 
Prime Minister, Mr. Debre, and other 
French leaders, for two days and the 
results have been sufficient for reports 
of the discussions to be sent to all the 
Governments of the Commonwealth 
and of Western Europe. 

The next stage in the process is for 
the United Kingdom Government to 
hear from the French the result of their 
detailed studies of all the complex 
points that arise. After that it will be 
possible to go one further in wider talks 
with other nations. 

For industry the effects of agreement 
on this project would be entirely 
beneficial. Some of the electronics firms 
involved in the control mechanisms 
already have their subsidiaries in the 
European Common Market territories. 


Instruments, Not Men 


They might expect to gain contracts 
not only in the UK but on the Con- 
tinent as well. An earlier visit by Mr. 
Thorneycroft to Australia produced the 
statement that it would be technically 
feasible for a launching programme to be 
developed making use of the Woomera 
rocket range facilities. Commonwealth- 
European cooperation in this field 
could thus be good news for Australian 
industry in a number of directions. 

At London Airport last week, as he 
returned from Paris, Mr. Thorneycroft 
explained that he was not thinking of 
a programme which would lead to 
sending men into space. What is more 
lilely is the launching of satellites 
containing substantial quantities of 
instruments. Communications satellites 
would obviously be very much a 
probability, if the lengthy process of 
sounding opinion from so many govern- 
ments can be conducted with something 
like the speed that went, for instance, 
into the formation of the British led 
European Free Trade Area. 


No Alternative 


“Sharing the costs among friends,” 
in Mr. Thorneycroft’s words, would 
not only be a great help all round, it 
has the compelling advantage that 
national resources being what they are 
it may be the only way in which coun- 
tries other than the United States and 
Russia can get into space at all. 

There could be an important side 
effect from the day to day workings 
of a Commonwealth-European space 
organisation. With many British com- 
panies directly participating in the trade 
of the European Common Market, and 
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with Commonwealth countries joining | the same had better be brought about on | 


a divergent Europe into one cooperating 
whole would 
closer. 


Holding Back 


4 Advance on the Railways 
| The Minister of Transport’s policy, if 


that is not too ambitious a word, for 
| transport in Britain has now come full 
circle to the point where it appears to be 
| actively destructive instead of merely 
laggardly and inept. 
| On every hand, except that of the 
| Ministry itself, can be heard arguments, 
fully supported by the facts, for building 
more roads, better roads, for dealing 
with traffic chaos in the big cities, for 
removing the enormous brake on our 
industrial advance that the road system 
now imposes. There are loud enough 
fanfares at regular intervals. They do 
not conceal the failure to get on with the 
job. 

And now the carving out of 1961's 
spending by the Transport Commission 
of £25 million, an eighth of its planned 
expenditure, is justified with a reference 
to the miserable parsimony of the road 
programme. Mr. John Hay, the Par- 
liamentary Secretary to the Ministry 
of Transport, said in the debate in the 
House of Commons that the British 
Railways’ London Midland electrifi- 
cation scheme would cost £160 million 
—two and half times the amount spent 
in a year on major and new road con- 
struction. He wondered if such spend- 
ing on the railways was now desirable. 


Levelling Down 


Where would Mr. Hay look for his 
argument if an adequate national road 
plan, of many times the £160 million 
during the period of the London 
Midland electrification scheme, were 
being carried through? It is bad enough 
to find a Government Minister with 
this devotion to levelling, but when it 
amounts to levelling down to a standard 
of dreary do-nothingness then the future 
looks singularly cheerless. 

Given just a moment’s impartiality, 
the simple fact would shine through 
that in the electrification before the war 
of its suburban services, the old Southern 
Railway had a plain economic success. 
Electrification, by giving improved 
operating figures, better service to the 
passenger and to the industrial user 
is where the railways’ future as a national 
asset may be shown to exist. 


Disruption 

Throughout Europe, and in many 
other countries, railway investment is 
channelled into gradual schemes of 
electrification. This avoids the costly 
stop-gap methods forced on the British 
Transport Commission. It is a painful 
absurdity for the Government to call 
with one voice for better export efforts 
from industry and then to disrupt the 
efforts of the BTC to give industry a first 
class transport service. 

For cuts in one of the essential 
modernisation schemes (while present 
contracts are being continued new con- 
tracts are not being placed) to be made, 
and then justified in this “ what’s bad 
enough for roads is bad enough for rail ”’ 
fashion is about as silly a position as 
can be imagined. 

It is almost as if some malignant 
influence, realising that the state of the 
roads is getting worse rather than better, 
had decided that in order to keep face 





in the space project, the assembling of | the railways. 


be a significant step of the Competitive Idea 


From British Shipyards 


| The Government plans for financial aid 
towards the cost of building a replace- 


|} ment for the Cunarder Queen Mary 
assume increasing importance as the 
outlook for the shipyards becomes 
progressively more serious. 

When the cancellation of orders for 
15 ships, totalling 140,000 tons, is 
taken into account the additions to the 
order book were short by 700,000 tons 
of the gross tonnage completed in the 
first nine months of the year. With a 
considerable proportion of the total 
order book, 437 merchant ships of 
3,494,000 tons gross, deferred until 
better times in shipping, the rate at 
which completions are eating into the 
work available is a genuine cause for 
alarm. The Shipbuilding Conference 
puts it that “* the outlook for the industry 
is not reassuring.”” 

Unemployment, falling value of the 
shipbuilding companies, a widening 
circle of unused capacity in the industries 
who supply the yards, these are the 
prospects directly ahead unless a 
relatively swift change occurs. 


Unhelpful Development 


Plainly an improvement in freight 
rates, whether in general cargo cr 
tankers, would lift some of the defer- 
ments and keep yards and men at work. 
There has been a faint rise but nothing 
substantial and it is not immediately 
possible to determine any very large 
increase in the volume of raw materials 
being carried from the primary pro- 
ducing countries to the industrialised 
nations. World trade in manufactured 
goods continues to expand. But not at 
a great rate in its physical volume. 
Office machinery, or for that matter 
agricultural tractors and equipment do 
not add enormously to the cargo space 
required. 

A scrap and build policy would help 
enormously. Shell have given a lead 
in the tanker field. But to do any large 
amount of good, for Germany and 
Japan are affected similarly if not in the 
same degree, scrapping would have to 
be pursued in many countries and many 
shipping companies and there is not 
much sign of that. 


Leading the Customer 


One effect of the modernisation 
schemes in the yards has been much 
faster rates of completion, This is not 
simply a faster way of working the 
concern out of a job. If the means to 
go at the increased pace were not there 
the order would probably be in Ger- 
many, Holland or Japan. 

The company that goes on making 
a product too few people want is the 
classic salesman’s example of a company 
heading into trouble. This is not to 
suggest that the shipyards should 
diversify into some other field. 

When there are too few orders for the 
sort of ships a yard can build, it is 
little comfort that the unwanted ships 
can be built at record speed. But most 
of the world’s population is still confined 
within the borders of its home country 
because travel abroad by present sea or 
air methods are too expensive for them. 

Competitiveness should perhaps then 
show itself in the production of trans- 
ports that are so favourable against the 
existing vessels that the operators must, 
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in order to stay in business, order the 
product of the shipyard which is in 
advance of the others. 

It is perhaps worth putting it down 
that in order to sell ships it is becoming 
necessary to sell ideas. 


A Little Pause in the 
American Economy 


When President Eisenhower refers to 
“ a little pause *” he is not talking about 
any temporary hiatus in the overseas 
influence of the United States while 
the Presidential election goes through 
its last stages. 

He is in fact speaking of the economy 
of the country and agreeing with the 
American Retail Federation who hold 
the same view. The Federation takes 
heart from a continuing high level of 
sales and of personal savings. It 
concludes from this that the American 
economy is robust. 

For the first nine months of the year 
the total business income was 6 per cent 
greater than the equivalent period of the 
previous year. 

There are of course variations. 
Reduction in inventory demand is 
having a depressing effect on manu- 
facturers and residential building is 
below the level of 12 months back. 
New machine tool orders were lower 
this September than in either August 
or September a year ago. By way of 
contrast the level of September deli- 
veries picked up again from the August 
drop and was substantially above those 
of last September. 

September’s deliveries were worth 
$54 million (against $46 million). 
Export deliveries were worth $14 million 
of this total. 

When the period of reductions in 
company inventories comes to an end 
and with the rising level of activity by 
United States industry in the export 
fields a future upswing in activity— 
beyond the President’s little pause—is 
certain. It will bring with it renewed 
export opportunities for British manu- 
factured goods, if not necessarily for the 
motor car industry then still for a wide 
range of products, from office machinery 
to heavy plant. 


and Steady Expansion 
In Engineering 


All through the summer months the 
output of the engineering and electrical 
goods manufacturers went on steadily 
increasing. Production in August, 
according to the latest provisional 
estimates from the Board of Trade, was 
8 per cent higher than twelve months 
earlier. An increase equal to that 
made in the three earlier months. 

The rate of orders in July and August 
was higher than in the second quarter of 
the year, for manufacturers of engineer- 
ing and electrical goods, locomotives 
and railway track equipment, railway 
carriages and wagons, heavy commercial 
vehicles and wheeled tractors. 

Home market deliveries, which suffer 
a seasonal fall at the time of the year 
covered by the Board of Trade’s state- 
ment, fell less in the export markets 
than at home. The Board’s provisional 
index for export deliveries fell 10 points 
during August to 95 (1958 = 100). 
The index for home deliveries declined 
by 14 points from the July level of 106 
and 26 points from the peak reached 
in June. 
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Ni-Hard Grinding Balls Far Outlive Steel 


By R. H. T. Dixon, A.I.M., A.C.T.(Birm.) 
Mond Nickel Company 


Double tempering of Ni-Hard 
cast iron balis increases their 
already hi abrasion resist- 
ance, so that they last more 
than 14 times longer than stee! 
ones under practical sinter 
milling conditions. 


Nyt, which is a martensitic, alloyed 

white cast iron, normally containing about 
4 per cent nickel and 2 per cent chromium, has 
many established fields of application in which 
its chatacteristic pioperties of outstanding wear 
and abrasion-icsistance ate utilised to advantage. 
In the as-cast condition the microstructure of 
this material is normally of the form shown in 
Fig. 1, consisting of dendrites of austenite- 
martensite aggregate in a continuous eutectic- 
carbide network. 

For some applications, involving 1epeated 
light impact in addition to abrasion, e.g., balls 
in a grinding mill, it has been found advan- 
tageous to apply heat-treatments designed to 
temper the as-cast martensite and, at the same 
time, to transform retained austenite to bainite 
and/or tempered martensite, giving a structure 
such as that shown in Fig. 2. It has been 
demonstrated, in the Mond Nickel Company’s 
Laboratory, that correctly tempered sound 
Ni-Hard balls have impact-fatigue lives far 
longer than those which can be expected from 
simular balls in the as-cast condition. Such 
improvement has been shown, for example, in 
24 in diameter sand-cast Ni-Hard balls tempered 


Operating Date During Tests in Schmidt Ball Mill 





Nickel oxide sinter plus fine metallics 
size = in to fines 


steel 
$0-70° C 
’ 70 mm )} 
Balis in first compartment. a f : 


Charge material 


Balis currently used .. s 
Temperature of charge in mill 


.200 Ib- 60 mm) 
,000 Ib—-SO-60 mm > steel 

2,500 Ib-40-50 mm } 
310 ib-5S6 mm Ni-Hard 


. 20-21 r.p.m. 


Balls in second (test) compartment 


Speed of mill 

Balls added each week 
first compartment .. Sia 
second (test) compartment 

Complete ball removal and 

regrading of steel balls ee 

Rate of wear on 

9,009 Ib—=steel balls 


Calculated rate of wear on 
9,000 Ib—Ni-Hard balls 


700 ib-70 mm } 
600 Ib-60 mm | S**e! 


every 3 months (approx.) 
1-8 Ib per short ton of sinter milled 


0-084-0:127 1b per short ton of 
sinter milled 


Size of Ni-Hard liners with 
cement-asbestos backings 
Mill division grids 


2 ft 6 in square by 2-3 in thick 
- , ; slotted Hadfields Mn-steel 
(these slots tend to close up during service) 
Mill output .. io aa te “ 59 8 yehend gd | 
: ne 6 ft 
18 hours milling, 5-6 hours stationary. 


(usually shut-down in the early hours 
of the morning) 


nternal diameter of mill 
Daily operating cycle . . 





Fig. 1 Ni-Hard in the as-cast condition. Etched 


2 per cent Nital. Magnification x 250. 


for 4 hours at 450°C followed by 4 hours at 
275°C. In a test which consisted of dropping 
the balls repeatedly on to an anvil from a 
height of 21 ft all the as-cast balls fractured in 
fewer than 500 impacts, whereas tthe double- 
tempered balls were unbroken after 10,000 
impacts. 

Effect of the tempering treatment on other 
properties was also examined, and it was found 
that while it caused some increase in the micro- 
hardness of the « + y phase (due, no doubt, to 
the transformation of the soft austenite phase 
to either bainite or tempered martensite), the 
average hardness of the iron was lowered by 
such treatment from about 705 to 680 DPN. 

To assess validity of the laboratory findings, 
double-tempered balls were tested in a ball mill 
under normal commercial conditions. 


Ball Mill Tests in a Refinery 


Arrangements were made with Mond Nickel 
Company’s refinery in Clydach, South Wales, 
who were interested in the development and 
testing of improved types of Ni-Hard, to test 
a batch of 200 2}in diameter sand-cast balls. 
These balls, compositions of which are given 
below, were given the double-temper heat- 


Composition of Ni-Hard Grinding Balls in Tests 





Content, per cent 





Carbon Silicon Man- Sulphur Phos- Nickel Chro- 
ganese hh mium 


phorus 
0-03 3-8 1-8 


3:2 0-3 0:5 0:01 





treatment referred to above and were used to 
replace a similar number of forged medium- 
carbon steel balls in the second compartment of 
a Schmidt ball mill of 6ft internal diameter. 
Details of mill operation are given in the table: 
the mill operates under dry conditions, with a 
normal ai.-current discharge. Ni-Hard balls 
were added during the normal weekly ball check 
and duiing the following week the mill was 
opened daily to examine these balls for wear 
and breakage. It soon became apparent that 
Ni-Hard balls were easily distinguishable from 
forged-steel balls, by virtue of their bright 
surface appearance, compared with dull surface 
of steel balls. During the first week of service 
many balls were examined on each occasion, 
but no breakage was observed, and it was there- 
fore decided to inspect only once a week. At 
each subsequent inspection some 20 balls 
were removed from the mill, tested to ensure 
that they were Ni-Hard, weighed and replaced. 
In this way it was possible to follow the progr2ss 
and nature of wear. 


Fig. 2. Ni-Hard after heat treatment at 450 and 
275° C. Etched 2 per cent Nital. Magn. x 250. 











Original Weight of Ni-Hard Balls (1°56 Lb) 








Weight Loss of individuol Balls, Lb, (Average of 20) 
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Fig. 3 Forged steel balls wore more than 14 
times quicker than double tempered Ni-Hard ones. 


Regrading of the balls was done at approx- 
imately three-monthly intervals. On_ these 
occasions all the Ni-Hard balls were removed 
from the mill, inspected, and weighed prior to 
being replaced in service. Rate of wear of 
Ni-Hard balls under these conditions is illustrated 
in Fig. 3, in the form of a graph showing rate 
of wear of a Ni-Hard ball as a function of 
weight of sinter ground in the mill. It is apparent 
from this that loss in weight of balls is fairly 
constant down to two-thirds their initial weight; 
in other words, this confirms practical experience 
that the lb per lb wear rate is greater with small 
balls than with larger ones. When the wear rate 
of Ni-Hard balls is calculated as if all the 
9,000 Ib charge were in this material, the total 
loss would be 0-084 1b per short ton of sinter 
ground with 56 mm balls, or 0-127 Ib per short 
ton with 50 mm balls (the latter calculated from 
losses on worn balls). This compares favourably 
with the figure for forged medium-carbon steel 
balls normally used, which is 1-80 1b per short 
ton with a mixed charge of 50 to 70mm 
diameters. The wear factor in favour of alloy 
cast iron is theiefore at least 14:1, and would 
approach 20:1 if the initial size distributicn 
were retained. Although all the Ni-Hard balls 
charged in the mill had been examined in detail 
on four occasions during the test, no evidence 


Fig. 4 Surface of Ni-Hard ball after service. 
Etched in 2 per cent Nital. Magn. 1,000. 
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Fireproof Solvent 
Has Low Toxicity 


For between 40 and 60 per cent extra material 
cost it is now possible to replace trichlorethylene 
degreasing systems with a chemical which has 
very low toxicity. This is Chlorothene NU, an 
inhibited grade of chlorinated solvent made by 
Dow Chemical Company in the USA and now 
to be marketed by Penetone-Paripan in the 
United Kingdom. 

Fireproofness is retained, for like trichlorethy- 
lene it has no flash point or fire point. Solvent 
properties closely parallel those of carbon 
tetrachloride and it will soon clear greases, oils, 
tars and waxes. The makers say it is suitable 
for dip, spray, slush and wipe cleaning and, 
unlike carbon “ tet ’’, may be used on electrical 
apparatus such as generators, motors or printed 
circuits without leaving a film liable to cause 
tracking. 

Inhibitor is incorporated so that corrosion of 
metals is suppressed. This is nothing new for 
solvents in the trichlorethylene family, but this 
favourable characteristic is nevertheless retained 
in Chlorothene NU. 

Most important of the new material’s proper- 
ties is its low toxicity. Thus in the HM Station- 
ery Office booklet Toxic Substances in Factory 
Atmospheres the permissible concentration of 
this solvent is 500 p.p.m. compared with 25 for 
benzene and carbon tetrachloride, and 200 for 
trichlorethylene and _ perchlorethylene. The 
evaporation rate at room temperature, which 
reflects in part the vapour pressure, is identical 
with carbon tetrachloride and is only 30 per 
cent greater than for trichlorethylene; so this 
means that when used in open tanks or for spray 
or slush cleaning, there is far less danger of 
exceeding the toxic doses than with other sol- 
vents of this type. Combining increased cost 
with the desirable characteristic of low toxicity, 
the material will naturally compete only for 





Concluding Grinding Balls 


was found of any breakage or spalling. 

Balls which had been used in this test were 
afterwards subjected to metallurgical examina- 
tion. Surface microstructure of a typical ball 
is shown in Fig. 4, which clearly indicates that 
the very hard carbide phase (1,100 to 1,200 DPN) 
tends to stand out in relief, and that carbide 
debris becomes embedded in the surface layers 
of the primary martensite-bainite dendrites. 
This latter effect is undoubtedly of importance 
in reducing wear. Microhardness measurements 
on the surface of worn balls gave values as high 
as 1,500 DPN. These effects account for the 
outstandingly good wear-resistance of Ni-Hard 
components under abrasive conditions and would 
also explain the bright appearance of the balls 
observed during the test. 


Economics 

It is obvious that in the plant at which this 
test was carried out, saving in operating cost 
and lessened contamination of the ground 
product would be obtained by a complete 
changeover to Ni-Hard grinding media. (The 
liner plates used in this mill are already in 
Ni-Hard.) Initial cost per ton of forged steel 
balls is about £60, compared with £120 for the 
same weight of Ni-Hard balls, but taking into 
account the wear factor, the ball-cost per ton 
of ore ground would be only about 1-65d for 
Ni-Hard as compared with 11-5d for steel. 

It should be noted that in the tests reported 
the Ni-Hard balls were used in contact with a 
much larger number of steel balls and that 
possibly more wear would occur with an all- 
Ni-Hard charge, such as is now being installed 
in the Clydach plant. Considerable saving in 
the cost of grinding media can, however, still 
reasonably be expected. 

The author acknowledges his indebtedness to 
the Mond Nickel Company Limited for per- 
mission to publish this article. 
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open uses rather than for vapour degreasing 
baths. Here, its characteristic of forming sludge 
from “ dissolved ”’ dirt, oils and waxes, will help 
to keep the bath clean; in this respect it is 
thought by Peritone-Paripan to be superior to 
trichlorethylene. 

The illustration shows Chlorothene NU being 
sprayed on to a linotype machine, which is an 
admirable application. In a similar category 
can be placed its use by an American airline 
who find it especially good for confined spaces. 
In such close quarters as a nose wheel compart- 
ment, safety precautions demand that the solvent 
must be of as low toxicity as possible and 
Chlorothene NU satisfies this requirement. 

It seems that this solvent may be of great use 
to the metal finishing industries. For mass pro- 





duction lines it is convenient if the degreasing 
agent is compatible with the paint system for it 
doesn’t then matter if the intermediate drying 
stage is omitted. Not only does the chemical 
mix readily with several paint systems, but it 
looks like being a useful solvent in electrostatic 
spraying where paint conductivity must be held 
within close limits. 

Dow Chemicals will not reveal how much of 
this solvent is made or marketed in the USA, 
but the British company do not expect the price 
to fall greatly and there are no plans at the 
moment to make it this side of the Atlantic. 
Penetone-Paripan Limited, Egham, Surrey. 


Oil Injected 
into Blast Furnace 


Esso Research and Engineering revealed recently 
in America that for more than two years it has 
been conducting a programme which promises 
an important development in iron manufacture. 

This company, which is the scientific affiliate 
of Standard Oil Company of New Jersey, said 
the project is aimed at proving the feasibility of a 
75 year old iron-making idea. The concept is 
that hydrocarbons, particularly heavy oil of 
high heat content, can be successfully injected 
into the bottom of blast furnaces and, in many 
circumstances, can increase capacity and decrease 
costs of hot metal production. 

With the new fuelling system, oil can be 
injected along with the heated air. Petroleum 
fuel serves as part of the source of heat and of 
the reducing gases. One of the Esso Research 
developments for this application is the fuel 
injection and control system. Since blast fur- 
naces operate continuously for as long as eight 
years, this is best designed so that it can be 
installed into large furnaces without any inter- 
ruption in use of the furnace. 

The company noted that some United States 
and European steel firms had been working 
along similar lines with natural gas injection, and 
that there are reports that some Russian blast 
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furnaces are using natural gas to increase their 
iron-making capacity. 

Esso Petroleum Company Limited, Queen 
Anne’s Gate, London, SW1. 


Galvanised Steel 
in Longer Sheets 


John Summers have now incorporated special 
new machinery enabling them to supply extra 
long sheets of Galvatite—corrugated galvanised 
steel sheet. This material is widely used for 
cladding agricultural and industrial buildings, 
and introduction of these long sheets will effect 
economies in building. Sheets which were 
formerly supplied in lengths of 10 and 12 ft can 
now be supplied up to 22ft in length. These 
long sheets are available in standard 3 in corru- 
gations. 

Loss of material at end laps of sheeting both 
on roofing and siding will be much reduced, as 
the long sheets span several purlin spacings. In 
some instances one sheet may span from eaves 
to ridge or from ground level to eaves. The 
new method of corrugating ensures that the 
corrugations are perfectly parallel, making erec- 
tion easier and reducing building time. 

Length of 22 ft is an arbitrary figure and is 
imposed as a maximum length that can be con- 
veniently handled. Longer sheets can be sup- 
plied if customers provide suitable transport. 
John Summers and Sons, Shotton, Chester. 


Plastic Balls 
for Plating Baths 


Canning and Company are now marketing ball 
chroffles made from Rigidex high density poly- 
ethylene, blow moulded by Lacrinoid Products. 
These rigid balls have diameters of about 13 in, 
and are supplied for use in plating and pickling 
tanks, where they float on the surface of the 
liquid and form an inert blanket. This cover 
minimises spray and splashing of dangerous 
solutions, which reduces busbar corrosion and 
provides a safeguard for plating shop staff. 

The chroffles also reduce heat losses from the 
surface of the bath and can save as much as 
12 per cent of the heating normally required. 





Fan exhaust can be reduced and in some cases 
dispensed with, and this results in appreciable 
savings in space heating. A further advantage 
is that use of balls reduces the cleaning and main- 
tenance of exhaust systems, busbars and jigs, 
with a consequent saving in time and labour. 
Due to their shape, ball chroffles take up 
uneven contours or projections on articles being 
processed and thus maintain uniform coverage 
of the solution. High density polyethylene from 
which they are made will withstand 95° C and is 
resistant to most acids and alkalies. It is also 
resistant to oils and the balls are being evaluated 
as a seal for oil storage tanks to reduce losses 
from evaporation. 
British Resin Products Limited, Devonshire 
House, Piccadilly, London, W1. 








Plain Words 


By Capricorn 


Ww" down in the Tropic of Capricorn, | 


the days are getting longer, but up 
here in London, New York and Moscow, 
the nights are drawing in. Do you find, as 
I do, that the daily cycle of working time is 
too short for the kind of life we lead today? 

To appreciate just how we are being 
squeezed, remember that until comparatively 
recently in the life of man, the vast majority 
of men have carried out their daily working in 
one place—on the farm or in a room or simple 
workshop—with only an occasional need to 
travel to other men or communicate with 
them. 

What is happening today? In the United 
States, I hear, only a quarter of the working 
population is now engaged in manufacturing 
industry. And even among that quarter, 


only some of the employees are tied to one | 


place of work, at a machine or desk. A 
very large number of the industrious Ameri- 
cans are engaged in work which necessitates 
their moving around. Managers and execu- 
tives of all kinds, commercial travellers, 
_ university professors, publicity and advertis- 
ing men, entertainers, politicians, doctors, 
lawyers (I am ignoring order of precedence)— 
all these and many others move around 
frequently and extensively. They sit on 
committees, visit exhibitions, attend confer- 
ences, call on customers and clients, bask in 
the hospitality of suppliers, badger govern- 
ment departments, embark on whistle-stop 
tours. 

It is the same in Britain. In this tight little 
island, we are all for ever on the move. 
As a result, when we have knocked off the 
time for the essential activities like eating, 
sleeping and commuting, it is often extremely 
difficult to fit in both the work itself and the 
travel associated with it. 

The growth in the division of labour was 
recognised early by Adam Smith (at least 
that is the cliché of history which J] have 
always accepted without question) but no one 
seems to have recognised the monstrous 


in the division of thinking. Fifty years ago, 
one man sat at a drawing board for days on 
end and worked out the design of a loco- 
motive firebox. Once or twice the chief 
mechanical engineer would come down from 
London to pronounce his blessing on the 
work, but otherwise there was no to and 
froing. In these hectic times, the gas-turbine 
combustion chamber is designed only after 
the highly complex movements of scores of 
men from various parts of the country—not 
just the designers, but also professors, 
people from research establishments, repre- 
sentatives from computer firms—no one 
knows how many. 

Is anyone looking for some really useful 
research to carry out? Let him do a case 
study of the movement and communication 
of men involved in the inception, design and 
development of some new product. And 
let his report be a warning of the communi- 
cation mess in which we are landing ourselves. 


| 


| 














situation which we are creating by the growth | 4 new investigation. 
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Letters to the Editor 


Conserving Natural 
Resources 


Sir, Your note in Impact on the problem of 


waste (ENGNG., 21 Oct. °60, p. 533) and the | 
excellent articles in that issue recalled the series | 


of lectures at the Institution of Civil Engineers 
four years ago on the same subject. 


my own Graham Clark Lecture on “ The 
Contribution of the Engineer to the Conservation 
of Natural Resources ”’ in a little booklet, which, 
secure the publicity it deserved. 


must pay for. 
final and most valuable lecture, by Mr. R. M. 


ham, in which he showed, like Mr. A. E. 


Higginson, superintendent of public cleansing, 


Chesterfield, in your last number, the material 


and financial benefit that can accrue to a | 
municipality by the scientific disposal of its 


waste. 
Undoubtedly much progress has been made, 
as indeed, your articles illustrate. In spite of 


bad spots like Pucklechurch, there is a far | 


better appreciation of the importance of the 
problem of waste and of its wider implications 
which I touched on in my foreword. You ask 
whether its urgency 
appointment of a Royal Commission? 
frankly a little cynical about the cumbrous and 
slow moving machinery of such a body and 


I wonder whether the Department of Scientific | the very point in question is whether this change 


| of entropy is a real, or only a fictitious, one. 


and Industrial Research, which is already taking 
an active interest, could not conduct an inquiry 
into the practical issues that your timely articles 
raise, with the cooperation of the bodies directly 


concerned, such as the engineering institutions | 


and the Federation of British Industries. 


The secretary of the Institution of Civil | 


Engineers tells me that copies of their booklet 


on The Conservation of Natural Resources are | 
still available to those interested who ask for it. | 


Yours faithfully, 
HAROLD HARTLEY. 


London, W2. 
27 October, 1960. 


Sir, May I thank the authors of comments on | 
my article on “* Mixing Gases and Gibbs’ Para- | 


dox”’ (ENGNG., 16 Sept. °60, p. 398)? The 


| variety of expressed opinions only shows that 


the problem raised in my paper was not so simple 
as it seemed to be and therefore deserved indeed 


When I took the liberty to address the British 
engineer, it was not in order “‘to discourage him 
from using the concept of permeable membranes,” 


as it is assumed in the letter of Mr. E. A. Bruges | 
(30 Sept. °60, p. 436), but only to remind him | 


that such membranes are almost always merely 
fictitious. 


of the mixing of gases (and among them Mr. 
Bruges himself, in Chapter 5 of his Available 


Energy and Second Law Analysis) find it easy to | 
| tion”’ about their nature, and this information 


bring about a reversible mixing of two gases by 
means of permeable membranes or pistons and 


thus arrive at Gibbs’ paradox and to a calculated | 


(but only imaginary) decrease of available | 
| to become impossible; even a Maxwell’s demon 


energy. 
Now, the advantage of the throttling process, 
which I assumed in my paper, is its simplicity: 


| it leads to the same emropy change as the 


assumption of permeable pistons, but without 
having recourse to this artificial conception. It 
is obvious that I might have calculated the 
entropy change by using (as Mr. Bruges does in 
his book) the fiction of permeable pistons, but 
that would not have changed my conclusions. 
Finally, in the section of my paper which is 


I reply here to the different | 
| comments in chronological order. 


Of course, this fact is well known; | 


nevertheless, the authors treating the problem | 
the modern explanation for this difficulty is that 


| the discrimination between the molecules of 
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entitled “* Interpretation,’ the perfect gas is to 
be considered at rest. 
After this clarification, I hope that Mr. Bruges 


| will continue the examination of my article; 
| and if my proposed solution of Gibbs’ paradox is 


a wrong one, I am sure he will not fail to “* dis- 


| courage ’’ me from persevering in my error. 


I was glad to learn that, in his letter com- 
menting upon my article, Mr. Boris N. Cole 
(7 Oct. 60, p. 468) supports my conclusion 
about the alleged decrease of available energy 


They were published by the Institution with | duc to mixing. But I don’t see how this state- 


ment could be compatible with an increase in 
entropy which, in Mr. Cole’s opinion, “ is widely 
held and not easily refuted.”” As the decrease 


, > : | of available en is, i t 

perhaps because it was a free issue, failed to | po Pos © energy &, for a given temperature 
It is a sound | 
maxim that people only appreciate what they | 
I remember particularly well the | 
. : 7 i | can be used neither fi il 

Finch, the city engineer and surveyor of Notting- | n be used neither for the study of the available 


of the surroundings, proportional to the increase 
of entropy, it seems obvious that the non- 
existence of the first leads to the non-existence 
of the second. Anyhow, as the entropy change 


energy of the mixture nor for that of its 
decomposition, it is difficult to appreciate what 
use could be made of it at all. 

As I tried to show it in my article, equation (2) 
is not only meaningless in the case of a one- 
gas system, but does not square with the facts 
even in that of a mixture of two different (but 
perfect) gases. If it is so, the discontinuity 
involved in Gibbs’ paradox does not correspond 
to any physical reality. 

Mr. Cole finds it questionable to introduce the 
throttling process in the analysis. I believe that 


would not justify the | ‘tS introduction is justified, as the flow involved 


tam | during the diffusion. 


in throttling is similar to the flow which occurs 
But, in my opinion, this 
point is not essential; any way of calculation 
leads to the same value of entropy change, and 


In Mr. N. K. Bowers’s letter (14 Oct.’60, p. 501) 
I appreciate very much his complete agreement 
with the final paragraph (which is the general 
conclusion) of my article. 

Mr. Bowers is quite right in saying that classical 
thermodynamics deals only with the macroscopic 
aspect of the problem. But I think that this 
aspect is quite sufficient for the calculation of the 
available energy of a perfect gas. Available 
energy interests much more the engineer than the 
physicist; and for the engineer, the entropy 


| Change (which is proportional to the change 
| of available energy) is zero, not only when the 
| mixing gases (at constant pressure and tempera- 


ture) are identical, but even when they are not. 
It would not be so in the case of dissimilar gases 
separated by semipermeable membranes, but this 
case is a very exceptional one. 

On the other hand, the microscopic aspect of 


| the problem intervenes when we consider, instead 


of the available energy of the mixture, the 
problem of the separation of its constituents. 
This problem can be solved only by the physicist, 
not by the engineer or by the (classical) thermo- 


| dynamicist; and it is precisely a physical theory 
| —the modern theory of information—that is 


involved in the penultimate paragraph of my 
article which Mr. Bowers finds questionable. 
The fact is that when we consider mixtures of 
gases which are more and more similar, their 
decomposition becomes more and more difficult; 


different kinds needs more and more “ informa- 


involves an increase of entropy of the system. 
If the constituents of the mixture tend to become 
identical, the discrimination between them tends 


would be unable to decompose such a mixture, 
for he could not “‘ see’? the molecules without 
an infinite source of radiation. The infinite 
value of the entropy of the system only expresses 
the need of an infinite amount of information 
in order to make possible the selection of the 
molecules. This conclusion seems to be valid not 
only when each molecule is considered individu- 
ally, but even when it is taken as a member of 


a group. 
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Finally, Mr. Istvan Erdélyi (28 Oct.’60, p. 569) 
reproduces some interesting thoughts about this 
question which he published in a Hungarian 
journal almost at the same time as I published 
mine in a French one. He, too, comes to the 
conclusion that Gibbs’ paradox is not justified, 
as the entropy of each constituent of a mixture 
of gases is not that corresponding to its partial 
pressure. Mr. Erdélyi adds that “‘ the concept 
of partial pressure ought to be regarded as an 


auxiliary notion for the facility of calculation | D : 
| learn something from Mr. Arnot’s article and 


upon which one cannot always base further 
arguments.”’ I think it is necessary to make it 
clear that there is at least one case where such 
an argument is possible: it is the case of a mixture 
of which one or many constituents are vapours. 
In this case, the value of the partial pressure 
may be very useful, as it enables us to know 


| do not necessarily have a writer’s command of 


whether, under the given temperature of the | 


mixture, the vapour is in a saturated or super- 
heated state. Nevertheless, it is quite right 
that the partial pressures have not to intervene 
in the calculation of the entropy or of the avail- 
able energy of a mixture, and this statement was, 
of course, the main conclusion of my article. 
Yours faithfully, 

P. CHAMBADAL. 
Electricité de France, 
Paris. 
28 October, 1960. 


The Spare Wheel 


Sir, In your recent issue Mr. Gordon Wilkins 
says “‘ the only other car [besides the Chevrolet 
Corvair] to carry its spare wheel in the engine 
compartment at present is the little Goggomobil 
T700 .. .”” (ENGNG., 14 Oct.’60, p. 526). 

Citroén DS19 and ID19 cars have for several 
years carried their spare wheels in the engine 
compartment, in front of the radiator. 

Yours faithfully, 
Bruce M. ADKINS. 

Seine, France. 
27 October, 1960. 


Difficulties of Translation 


Sir, I wish to thank Mr. W. D. Arnot for his 
most enlightening article on the need for a careful 
translation of technical titles (ENGNG., 30 Sept. 
*60 p. 462), and feel that many authors and 
translators of techical papers would do well 
to follow his advice. 

First of all, the article points out that “boldly ” 
preserving the original sense is more import- 
ant than “timidly” using a near-equivalent. 
Secondly, it is claimed that only translators with 
the necessary knowledge of the subject in 
question should be employed. 

Apart from advice to translators, however, 
Mr. Arnot was more or less addressing foreign 
and, in particular, German authors of technical 
papers. It was surely not by mere coincidence 
that all his examples of incorrect translations 
were taken from German technical journals. It 
is my opinion that the real cause for Mr. Arnot’s 
complaint is not so much a question of careless 
translation as of the original composition of 
titles or headings. 

Without going into detail, there are three rea- 
sons which combine in making many headings in 
German technical papers difficult to understand, 
even for translators and readers who can claim 
German as their mother tongue. There is that 
fruitlessly criticised tendency to confound the 
heading with a summary of the content, thereby 
cramming too much into the resulting three-line 
title. At the other extreme, it is a mistake to 
give an article a heading so short as to read like 
the name of a ship, just as a means of registering 
it. The obvious way, therefore, is to keep to the 
middle course. 

Another tendency, typical of German headings 
in all kinds of scientific papers, is to avoid 
absolutely the use of verbs and to refer those 
endless composite nouns. Finally, there remains 
the fact, frequently quoted, also in ENGINEERING, 
that the best engineers writing their own articles 





| its 1945-46 session. 
| that event was the compilation and publication 
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their own language. 

In view of these difficulties, it would be good 
practice to have all important translations that 
may be published thoroughly checked and 
corrected by more than one translator. Besides 
which, it has been my experience that, in many 
instances, the difficulties arising from transla- 
tions may eventually lead to the improvement 
of a weak original. 

To sum up, both author and translator can 


the essential point would seem to be the close 
cooperation between translator and engineer. 
Yours faithfully, 
Fritz RUuer. 





Augsburg. Germany. 
21 October, 1960. 


Events in Advance 


Waste Heat Recovery 
From Industrial Furnaces 














OURNEMOUTH has been selected as the venue 
for the second conference to be arranged by | 
the Institute of Fuel on waste heat recovery | 
from industrial furnaces. 
It will be held during the five-day period from | 
15 to 19 May, 1961, and some 20 papers will be | 
presented, dealing, among other aspects, with | 
fundamental principles, regenerators and re- | 
cuperators, the raising of steam from waste heat, 
heat recovery in the steel industry, heat recovery | 
in industries other than the steel industry, gas 
turbines as a means of recovering waste heat, 
and other possible future means of recovering 
waste heat. 
The first conference took the form of a special 
study and was conducted by the Institute during 
One of the outcomes of 


of the book Waste Heat Recovery from Industrial 
Furnaces, which has come to be recognised in 
many parts of the world as a standard work of 
reference on this subject. 

During the 14 years which have passed since 
that work was completed, a number of new 
methods of recovering waste heat have come into 
industrial use and important advances in the 
manufacturing processes employed in certain 
industries, notably in the steel industry, have 
necessitated the consideration of new approaches 
in the application of traditional methods of 
recovering waste heat. 

It will be the purpose of the coming conference 
to investigate these matters and it is the intention 
that the papers presented shall be integrated 
into a book, for publication after revision in 
the light of the discussion which they evoke. 
To coincide with the conference, an exhibition 
of plant and equipment illustrating the recovering 
of waste heat is being arranged. 

Further information respecting both the 
conference and the exhibition may be obtained 
from the secretary, the Institute of Fuel, 
18 Devonshire Street, Portland Place, London, 
WI (Telephone: LANgham 7124). The con- 
ference will take the form of a summer meeting 
and ladies will be able to attend. 





Metallic Corrosion 
First International Congress 


The First International Congress on Metallic 
Corrosion to be held under the auspices of the 
International Union of Pure and Applied Chemis- 
try is due to be held at the Imperial College of 
Science and Technology, London, SW7, from 
10 to 15 April, 1961. 

It is the intention of the promoters that as 
much as possible of the time available at the 
congress shall be devoted to the discussion of 
papers dealing with original work, but first-class 
up-to-date review papers have also been wel- 





comed. Preprints of papers accepted aré due to 






Events in Advance 


be issued well in advance of the congress, and 
all papers, together with the discussions on them, 
will subsequently be published in book form. 

Correspondence relating to papers should be 
addressed to the honorary secretary of the 
scientific committee, Mr. H. S. Campbell, British 
Non-Ferrous Metals Research Association, 
Euston Street, London, NWI. All other matters 
should be referred to the honorary secretary of 
the congress at 14 Belgrave Square, London, 
SWI. Telephone: BELgravia 3681. 


Exhibitions 
and Conferences 


** Evening News ”’ Do-It-Yourself and Hobbies Exhibi- 
tion.—Tues., 8 Nov., to Sat., 19 Nov., at the City 
Hall, Manchester. Organised by Provincial Exhi- 
bitions Ltd., City Hall, Deansgate, Manchester 3. 
Tel. Deansgate 6363. ; 

Work Study Training, Annual Conference on.—Fri., 
11 Nov., to Sun., 13 Nov., at Buxton. Organised 
by the Institute of Work Study, 3 Cork Street, 
London, W1. Tel. REGent 5301. 

Cycle and Motor Cycle Show, 33rd.—Sat., 12 Nov., 
to Sat., 19 Nov., at Earl’s Court, London, SW5. 
Organised by British Cycle and Motor Cycle Indus- 
tries Ltd., Eaton Road, Coventry. Tel. COVentry 
62511. 

Hotel Exposition, 45th National.—Mon., 14 Nov., to 
Fri., 18 Nov., at the Coliseum, New York. Apply 
to W. K. Seeley, general manager, National Hotel 
Exposition, 141 West Sist Street, New York City 
19, USA. 

Public Works and Municipal Services Congress and 
Exhibition.—Mon., 14 Nov., to Sat., 19 Nov., at 
Olympia, London, W14. Organised by the 
Municipal Agency Ltd., 70 Victoria Street, London, 
SWI. Tel. ViCtoria 9132. 

Nickel-Chrome Plating, One-Day S: i on.— 
Wed., 16 Nov., at the Royal Festival Hall, South 
Bank, London, SE1. Organised by the London 
Branch of the Institute of Metal Finishing. Apply 
to Mr. S. W. Baier, 9& Cleveland Road, London, 
wi3. 

Space Navigation, One-Day Symposium.—Fri., 18 
Nov., at the Royal Geographical Society, 1 Ken- 
sington Gore, London, SW7. Organised jointly 
by the Institute of Navigation, 1 Kensington Gore, 
London, SW7 (Tel. KENsington 5021); and the 
British Interplanetary Society, 12 Bessborough 
Gardens, London, SWI. Tel. TATe Gallery gh 


Industrial Phot and Television Exhibition 
Conference, er a 21 Nov., to Fri., 
25 Nov., at the Royal Albert Hall, Kensington 
Gore, London, SW7. Open to trade and public. 
Organised by the Industrial and Trade Fairs Ltd., 
Drury House, Russell Street, London, WC2. 
Tel. TEMple Bar 3422. 

Power and Mechanical 24th National 

(National Power Show).—Mon., 28 Nov., 
to Fri., 2 Dec., at the Coliseum, New York. 
Organised by the International Exposition Co., 
480 Lexington Avenue, New York 17, USA. 

Corrosion and Metal F Exhibition.—Tues., 
29 Nov., to Fri., 2 Dec., at Olympia, London, W14. 
Organised by Corrosion Technology, Leonard Hill 
House, 9 Eden Street, London, NWI. Tel. 
EUSton 5911. (Change of title of the exhibition.) 

Steels for Nuclear Reactor Power Circuits, Sympo- 
sium.—Wed., 30 Nov., to Fri., 2 Dec., in the Hoare 
Memorial Hall, Church House, Great Smith Street, 
London, SW1. Will be included in the activities 
of the British Nuclear Energy Conference, of which 
the Iron and Steel Institute is a member. Organ- 
ised by the Iron and Steel Institute, 4 Grosvenor 
Gardens, London, SW1. Tel. SLOane 0061. 

Reinforced Plastics, Second International Conference. 
—Wed., 30 Nov., to Fri., 2 Dec., at the Café Royal, 
64 Regent Street, London, W1. Organised by the 
British Plastics Federation, 47-48 Piccadilly, Lon- 
don, W1. Tel. REGent 2041. 

Caravan Exhibition, S International.—Wed., 
30 Nov., to Tues., 6 Dec., at Olympia, London, 
W14. Apply to the organiser, Caravan Exhibition, 
Daily Mail incorporating the News Chronicle, 
Bouverie Street, London, EC4. Tel. FLEet Street 
5000. 


Institute of Marine Engineers.—Annual Conversa- 
ziones:' Fri., 2 Dec., and Fri., 16 Dec., at Gros- 
venor House, Park Lane, London, Wi. Annual 
Dinner: Fri., 10 Mar., 1961, at Grosvenor House, 
Park Lane, London, W1. Annual General Meeting: 
Tues., 25 April, 1961, at 76 Mark Lane, London, 
EC3. Offices of the Institute, Memorial Building, 
16 Mark Lane, London, EC3. Tel. ROYal 8493. 

Smithfield Show and Agricultural Exhibi- 
tion.—Mon., 5 Dec., to Fri., 9 Dec., at Earl’s 








ee 
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Events in Advance 


Sat Lenten, = 


Apply to the secretary, 


Tel. BEL gravia 
Laboratory and Equipment Conference, Eighth.— 
Sun., 11 Dec., to Wed., 14 Dec., in San Francisco, 
2 ge og USA. Will be held simultaneously 
with the winter meeting of the American Nuclear 
Society and in conjunction with the nuclear indus- 
try exhibit and meeting of the Atomic Industrial 
Fermn. A to the secretary, American Nuclear 
Society, East Randolph Street, Chicago 1, 
Dlinois, USA. 
Wholesale Buyers’ Gift Fair, Second.—Mon., 12 Dec., 
to Thurs., 15 —- at Mount Royal Hotel, Marble 
Arch, London, WI. Or, by Trade Promo- 
gud Services Lid St. *s House, Carey 
Lane, London, EC1. Tel. MONarch 0871. 
Mechanics (with Special Reference to 
Irreversibility), Conference on.—Mon. and Tues., 
19 a 20 Dec., at Queen Mary College, Mile End 
London, E1. Grenson by the Institute 
of of Piven and the Physical Society, 
Square, London, SW1. Tel. BELgravia 6111. 


London, SWI. 


Meetings and Papers 


LONDON a 
“ Diagnostic A ~goen of Ultrasonics,” by T. G. Brown, 
of Hygiene and Tropical Medicine, Keppel 
Street, WCI. Wed., 9 Nov., 6.30 p.m.* 
NEWCASTLE UPON TYNE. 
“ Distribution of Sound and Television by Wire,” by A. W. 
Mews. North Eastern Section. Neville Hall, Westgate Road, 


Newcastle T Wed., 9 N 6 
WOLVERHAMPrO iN saab 


Sao ” by K. C. 
Midlends rag of Syeneiney, Wulfruna Street, 
Wolverhampton. Wed., 9 Nov., 7.15 p 

British Interplanetary Society 

BIRMINGHAM 

“Radio Communication with a Space Probe,” 
Biackband. Midlands Branch. eer and Midland 
Institute, Paradise Street, Bi Sat., 12 Nov., 


Johnson. West 





” by Dr. A. Street. Derby and District College 
. Thars., 10 Nov., 7.30 p.m 
Tituminating Engineering Society 
“ Twenty-Five Years of Stage Lighting,” by F. P. Bentham. 


Federation of British Industries, 21 Tothill Street, SWI. 
Tues., 8 Nov., 6 p.m. 


eee . by J. W. 7. Ww 
ir mone | i . W. T. Walsh. Sheffield Centre. 
Grand Hotel, S Mon., 14 Nov., 6.30 p.m. 


Institute of Marine Engineers 
LONDON 


ne PO egy, and Layout of pow" Ships,” oY R. S. 
Hogg. Student Lecture. Mon., 7 Nov., 6.30 p.m. 
“ General nee: in Ceramics for Marine Engineering,” 
by F. J. Aldred and ten a 8 Nov., 5.30 p.m.* 
‘Marine Electrical eek, D. Gray. 
. East Ham ee wa Barking Road, E6. 
Tues., 8 Nov., 7.30 p 
BATH 
“ Distillation for Marine Purposes,”” by Commander R. G. J. 
Peaver, to be presented by Capt. W. R. Stewart. West of 
Section Smith’s Assembly Rooms, Wesigate 
Bath. ‘Mon., 14 Nov., 7.30 p.m, 


Maintenance of Propellers,” by J. M. 


iL 
cmghaen a egg = ide and North W Sec Li 1 
jerseys estern tion. Liverpoo' 
ton 9 The Tempie, 24 Dale Street, Liverpool. 


Engineering 
Mon., 7 Nov., 

” institute of Metals 
Mill Practice": discussion. 


LIVERE 


BIRMINGHAM 
“ Modern 


lege 
.» 10 Nov., 6.30 p.m. 


Flight,” by Professor A. J. Kennedy. 

Section. Metallurgy Department, Uni- 

versity College, Singleton Park, Swansea. Tues., 8 Nov., 
6. 


ae ee 
Physical Society 


LONDON 
“ Some poe « of Colour Reproduction in the Cinema,” 
by ‘. B. Happé; and “ Problems in Printing Colour Negatives,” 
het By = Colour Group. Physics Department, 
Imperial College, Prince Consort Road, 

a Wei a: Bs 3 p.m. 


of a Distillation Column,” by W. D. 
M. Wood (two jena Geol a 
" House, Piccadilly, Tues., 8 


“* Some 
Practice,” by lan Davidson. Tues., 8 Nov., 5.30 p.m 

“The Economics of Airlifts for Major Construction ” 
informal discussion to be introduced by P. Wainwright. 
Thurs., 10 Nov., 5.30 p.m.* 


of Electrical Engineers 
of Street Lighting i= Its Future,” by W. R. 


ey ye ee 
A Soe 


Stevens and M. 
Watt Memorial institute, | Great Charles Street, 


ham 3. Mon., 7 Nov m.* 
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Junior | 


Birmingham | 
of Technology. Gosta Green, Bir- | 


| LONDON 


New | 
| LONDON 


Contributions from Nuclear Power to Engineering | 


Midiand Centre. James | 
Birming- | 


GLASGOW 
“ The a Computer,” by Dr. 1. Cockrane. South West 
Scotland Subcentre. bg nar of Engineers and Ship- 
in Scotland, 39 Elmbank Crescent, Glasgow, C2. 


ge rm) Plant,” H. H. Anderson and 
h forth Western C Centre. Engineers’ Club, 
Manc Tues., 8 Nov., 6.15 p.m. 
E UPON TYNE 


“ Water-Turbine-Driven Induction Generators,” by C. L. C. 

Allan. North Eastern Centre. Neville Hall, Westgate Road, | 

Newcastle upon Tyne. Mon., 7 Nov., 6.15 p.m.* | 

Institution of Engineering Designers 

NEWCASTLE UPON TYNE 

Films exhibited by Thos. Firth and John Brown Ltd. North | 

East Branch. Rutherford College of Technology, North- | 

umberland Road, Newcastle upon Tyne. Mon., 7 Nov., 

7.15 p.m. j 
Institution of Engineers and Shipbuilders in Scotland | 
GLASGOW 

by Dr. 





” Pg Vibration in a Single-Screw Cargo Ship,” 
A. J. Johnson and W. McClimont. Tues., 8 Nov., 6.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
“‘ Fuel Injection, Combustion and Noise”: four papers, by 
Dr. A. E. W. Austen, B. E. Knight, Dr. W. T. Lyn and Dr. 
T. Priede. Automobile Division. Tues., 8 Nov., 4.30 p.m. 
LEEDS 
“ Some Developments in the Nuclear Field,” by A. T. Bowden. 
Heme Branch. The University, Leeds. Thurs. , 10 Nov., 
m 


LUTON 
“Inspection of Nuclear Power Plants,” by H. N. Pemberton 
and E. Crossley. Eastern Branch. Joint Meeting with the 
ee Section. Royal Hotel, Luton. Thurs., 10 Nov., 

30 p.m. 

NEWCASTLE UPON TYNE | 
“* Economic Distribution of Steam,” by J. Robins. North 
Eastern Branch. Stephenson Building, y hemmed Road, 
Newcastle upon Tyne. Mon., 7 Nov., 6 p.m. 


Institution of Plant Engineers 
BRISTOL 


* Modern Engineering Insurance,” by K. J. Roberts. Western | 
rsp Grand Hotel, Broad Street, Bristol. Wed., 9 Nov., 
GLA 
- Plosned Lubrication in a Modern Steelworks,” by John 
Stewart. Glasgow Branch. Scottish Building Centre, 425 
Sauchiehali Street, Glasgow, C2. Thurs., 10 Nov., 7.15 p.m. 
LEICESTER 
re Pg Power Generation,” by A. Wheating. Leicester 
ranch. — Hotel, Leicester. Wed., 9 Nov., 7.30 p.m. 
MANCHESTE 
Pressure Vessels,” by C. W. Scarisbrick. 
Branch. Engineers’ Club, Albert Square, Manchester. 
8 Nov., 7.15 p.m. 


Institution of Production Engineers 


LONDON 
“Health Services in Industry,” by Professor R. E. Lane. 
The 1960 Sir Alfred Herbert paper. Royal Institution, 
6.30 p.m.* 


21 Albemarle Street, Wi. Thurs., 10 Nov., 
(Tickets required.) 
by D. G. Jones. London Graduate 


Manchester | 
Tues., | 


“Induction Heating,” 
Section. Wed., 9 Nov., 7.15 p.m 

COLCHESTER | 
“The Practical Application of Production Engineering | 
Research,” by Dr. D. F. Galloway. Ipswich and Colchester | 
Section. Golden Lion Hotel, Cornhill, Ipswich.  Fri., 
il Nov., 7 p.m. i 

DONCASTER 
“Current Management Thinking on Personnel Problems,” 
by R. J. Stevenson. Doncaster Section. New Technical 
Col . Doncaster. Tues., 8 Nov., 7.30 p.m. 

LEICESTER | 
“Machine Tool Control,” by C. J. Charnley. Leicester | 
Section. Grand Hotel, Leicester. Thurs., 10 Nov., 7.15 p.m. | 


Institution of the Rubber Industry 
LONDON 
“Rubber in Engineering,” by P. B. Lindley, at 5.30 p.m.; 
and “ Mechanics of Attack of Rubber by Ozone,” by Dr. 
A. N. Gent and M. Braden, at 7 p.m. Manson House, 
26 Portland Place, W1. Tues., 8 Nov. 
SOUTHAMPTON 
“Supply of Chemicals for the Rubber Industry,” by L. M. 
Dadson. Southern Section. Polygon Hotel, Southampton. 
Wed., 9 Nov., 7.30 p.m. 
Institution of Structural Engineers 
LONDON 
“ The 16in ERW Tube Plant at Shotton,” by W. T. Brooks, 
os — Stuartt and G. B,. Godfrey. Thurs., 10 Nov., 


EDINBURGH 
“ The Relationship Between Architect 
Engineer,” by W. Underwood. Scottish Branch. 
Hotel, Coburn Street, Edinburgh. Tues., 8 Nov., 


Junior Institution of Engineers 
LONDON 
Problems in 50 Cycle Traction Areas,” 


“ Railway Signalling 
by H. J. N. Riddle. Fri., 11 Nov., 7 p.m.* 


King’s College, London 


“Vibration Mills and Vibration Milling,” by Dr. 
Rose. Wed., 9 Nov., 5.30 p.m. (Tickets not required.) 
Liverpool Metallurgical Society 
LIVERPOOL 
a ee De Problems Associated with Mild Steel Strip,” 
arry. Department of Metallurgy, The University, 
mee Brean 


and Structural 
Adelphi 
6.15 p.m. 


H. E. 


10 Nov., 7 p.m. 


London Association of Engineers 


“ Practical Metrology,” by Dr. J. C 
Navy Club, Whitehall Court, Horseguards Avenue, 
Sat., 12 Nov., 6.30 p.m. 


Manchester Metallurgical Society 
MANCHESTER 
“Casting,” by Dr. D. V. Atterton. Manchester Literary 


C. Evans. Junior Army and 
Swi. 


| LONDON 


| LONDON 


| Institution of Production Engineers, 


ene 
| Liverpool Metallurgical Society, 


| London Association of Engineers, 





and Philosophical Society, George Street, Manchester. Wed 
9 Nov., 6.30 p.m. 

Industries Guild 

Pipes,” by W. Boden (with film). 
Caxton Hail, off Victoria Street, swi. Tues., 8 Nov., 6.30 p.m. 


Reinforced Concrete Association 
MANCHESTER 
“ Multi-Storey Car Park,” by E. N. Underwood. 


| Society of Engineers, Abbey House, 


| 


North | 
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Western Branch. Joint meeting with the Institution of Struc- 
tural Engineers. College of Technology, Sackville Street. 
Manchester. Wed., 9 Nov., 6.45 p.m.* 


Royal Institution of Chartered Surveyors 
LONDON 
Presidential Address, by J. D. Trustram Eve. Mon., 14 Nov., 


5.45 p.m. 
Royal Society 
LONDON ; 
™ Progress and Needs of Marine Science,” discussion meeting 


under joint leadership of G. E. R. Deaton and F. S. Russell. 
Thurs., 10 Nov., 10.30 a.m. and Fri., 11 Nov., 10.30 a.m. 


Royal Society of Arts 
LONDON . 


“Training of Officers for the Merchant Navy,” by Captain 
G. W. Wakeford. Wed., 9 Nov., 2.30 p.m. 


Royal United Service Institution 
LONDON 
* Australia and Her Place in the World,” by Field Marshal 
Sir William Slim. Wed., 9 Nov., 3 p.m. (Members only.) 


Society of Engineers 


Miss M. V. Griffith. 


“The Heat Pump in Great Britain,” 
Mon., 


b 
Geological een Burlington House, Piccadilly, wi. 
7 Nov., 5.30 p.m 


Society of Instrument Technology 


“ A Shaft Position Digitiser Using Synchros,” by T. Roberts. 
Data Processing Section. Manson House, 26 Portland Place, 
wi. , 9 Nov., 7 p.m.* 

BIRMINGHAM 
“ The Common Sense Approach to Instrument Manufacture,” 
by C. E. T. Cridland. Midland Section. Gosta Green College 
of ane: Aston Street, Birmingham. Fri., 11 Nov., 


Tp 
LIVERPOOL 
“Some Recent Advances in Radiation Pyrometry,” by B. W. 
Barley. Liverpool Section. Industrial Development Centre, 
Midiands and North Western Electricity Board, Liverpool. 
Thurs., 10 Nov., 7 p.m. 
Television Society 
LONDON 
‘Masers and Parametric Amplifiers: Their Use in Ultra- 
Low Noise Receivers,” by C. R. Russell. Cinematograph 
Exhibitors’ Association, 164 Shaftesbury Avenue, 
Thurs., 10 Nov., 7 p.m. 
Women’s Engineering Society 
LONDON ) 
‘Railway Modernisation and Electrification,” by E. C. 
cee and A. H. Emerson. London Branch. Hope 
House, 45 Great Peter Street, SWI. Wed., 9 Nov., 7 p.m.* 
MANCHE STER 
* An Introduction to Professional Engineering”: Discussion. 
Manchester Branch. 46 Fountain Street, Manchester 2. 
Wed., 9 Nov., 6.45 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 


| that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WCl. (MUSeum 1901) 

British Interplanetary Society, 12 Bessborough Gardens, London, 
SWI. (TATe Gallery 9371) 

East Midlands Metallurgical Society. Apply to Mr. E. D. 
Knights, 10 Penrhyn Avenue, Derby. 

Illuminating Engineering Society, 32 Victoria Street, London, 
SWI. (ABBey 5215) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493 

Institute of Metals, 17 Belgrave Square, SWI. 
(BELgravia 3291) 


London, 


| Institute of Physics and the Physical Society, 47 Belgrave Square, 


London, SWi. (BELgravia 6111) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SW1. (BELgravia 3647) 

Institution of Civil A — ya Great George Street, London, 
SWI. (WHitehal ) 

patonton of Electrical Engineers, Savoy wines, cg Embank- 
ment, London, WC2. (COVent Garden 1 

Institution of Engineering Designers, 38 Portiend Place, London, 
Wi. (LANgham 8847) 

seeniien of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. (Central 5181) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, London, SW1. (WHltehall 7476) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 


9 
Cee ee 10 Chesterfield Street, 


London, Wi. (GROsvenor 5254) 


| Institution of the Rubber Industry, 4 Kensington Palace Gardens, 


(BAYswater 9101) 


London, W8. agineers, 11 Upper Belgrave Street, 


Institution of Structural En; 
London, SWI. (SLOane 


Junior Institution of Engineers, Pepys House, 14 Rochester Row, 


Londen, SWI. (ViICtoria 0786) 
e's College Caeenty of London), Strand, London, WC2. 
on gt tee Greenhithe, Grosvenor Road, 


lens 5879) 
were § Wimborne Grove, Watford, 


Hertfordshire. (Gadebrook 2995 
Manchester Metallurgical Society, The Kennedy Press, Lid., 


31 King Street West, Manchester 3. 
Pipeline Industries Guild, 7 lddesieigh House, Caxton Street, 


Lond SWI. (ABBey 6925) 
Reinforced Concrete Association, 94-98 Petty France, London, 


SW1!. (ABBey 4504) 
Royal Institution of Chartered Surveyors, 12 Great George 
Street, London, SW1. (WHitehall 5322) 
Royal Society, Burlington House, Piccadilly, London, wi. 
REGent 3335 
Royal Society + Arts, John Adam Street, Adelphi, London, 
ig Whitehall, London, SWI. 


(TRAfalgar 2366) 
Victoria Street, London, 


St. Helens, Lancs. 


Royal United Service Institution, 
(WHltehall 5824) 


SWI. (ABBey 7244) 

Society of instrument ley) a 20 Queen Anne Street, 
London, W1. (LANgham 

Television Society, ee’ Shaftesbury Avenue, London, WC2. 
(TEMple Bar 3330) 

Weare Engineering Society, 25 Foubert’s Place, London, W1!. 
(GERrard 5212) 
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Special Article 





Put Electrostatics to Use 


The electrostatic machine has 
been re-born. In both mach- 
ines and applications, ad- 
vances have recently been 
made which may have a con- 
siderable impact on industry. 


hgh several hundred years ago, the electro- 

static generator has had a varied and 
remarkably unprosperous career. During this 
time it has been periodically taken up and then 
abandoned as a useful source of electrical 
energy. In fact, until quite recently only a few 
worthwhile machines have been developed 
(such as the Van de Graaf), and then only with 
very limited scope. 

In more recent years, however, a number of 
engineering scientists have devoted considerable 
attention to the further development of electro- 
static techniques. As a result of their efforts, 
not only have machines with greater efficiencies 
and reliability been developed, but the whole 
concept of electrostatic techniques has changed. 

What was yesterday considered to be an 
unwieldy laboratory gadget has today emerged 
as a well-engineered “ tool,”’ with considerable 
potential for industry. In fact, research has 
reached the stage where serious thought is now 
being given to the possibility of producing moder- 
ately large-scale power with electrostatic ma- 
chines. Already, a proof-of-principle model has 
reached powers of several kilowatts (at 50 kV), 
and feasibility studies have shown that up to 
50kW could be achieved with existing tech- 
niques. 

At a time when contemporary thoughts on 
power transmission are tending toward the 
increased use of direct current, the idea of 
generating d.c. power at high voltage opens up 
some interesting possibilities. 


A PLACE IN INDUSTRY 


World-wide recognition of the great strides 
forward that have been made in electrostatic 
techniques came only quite recently, when the 
Ist International Colloquium on Electrostatic 
Forces and Their Applications was held, in 
Grenoble, France. At this meeting, for the 
first time ever, the world’s foremost authorities 
and protagonists of the science of electrostatics 
met to exchange ideas: and, again for the first 
time, it became apparent that the electrostatic 
device has finally begun to take its place in the 
world of industry and engineering. 

For the past few decades, research has been 
progressing steadily in several centres throughout 
the world, particularly in America and France, 
but has been achieving only local recognition. 
For instance, the Felici generator (ENGNG., 
10 April °59, p. 466) has been used relatively 
little outside France in spite of its truly out- 
standing technical features. Similarly, develop- 
ment work on precipitation, which has had 
successful application in both steam generating 


plant and steel furnaces in America has not yet 
achieved full recognition elsewhere. 

There are two distinct reasons why electro- 
static techniques have so far had a cool reception 
from industry. First of all electrostatic gener- 
ators have a poor reputation for reliability; 
which is not at all surprising since the average 
engineer’s concept of such machines is based on 
his schoolday experiences with a Wimshurst 
device. Secondly, engineers have a natural 
dislike for high voltages because, in nearly all 
cases, they are dangerous. 


SAFE AND RELIABLE 


However, in the light of recent advances, 
complete re-thinking is now required on both 
these issues. To begin with, the Felici generator 
(which can produce voltages up to 1-2 Mv) 
is as reliable as any normal piece of rotating 
machinery and can work continuously for 
thosands of hours with negligible maintenance. 
In the second case, unlike other sources of high 
voltage, the Felici machine has very low elec- 
trical capacitance, so that the danger of high- 
voltage shock has been reduced by orders of 
magnitude. In fact, the output terminal of the 
150 kV, generator manufactured by SAMES of 
France can be touched with no ill effect. 

Already these new factors have brought 
about a minor revolution in one of industry’s 
most basic operations, i.e., paint spraying. 
Although it is true that the advantages of charged- 
particle spraying have been realised for some 
time, the safety and reliability factors have 
until now prevented its widespread use. The 
technique offers substantial improvements in 
speed, efficiency and efficacy (ENGNG., 23 Sept. 
60, p. 418) and there is every indication that it 
will supersede ordinary pneumatic methods. 

Other types of liquid, and even fine dust 
particles may also be sprayed electrostatically 
with considerable advantage. A good example 
is crop spraying which, when done by normal 
physical methods, is often very inefficient 
because the insecticide particles do not adhere to 
the crops effectively. Not only does the insecti- 
cide normally get washed and blown away by 
rain and wind, but a large amount of it is often 
wasted by unnecessarily spraying the surrounding 
earth. By using the electrostatic method, 
however, insecticide particles are attracted 
almost exclusively to the plants, wrapping them- 
selves around the foliage by virtue of their 
mutual repulsion, and remaining there due to 
the electrostatic forces of attraction between 
plant and charged insecticide. 

The fact that insecticides may now be used 
more efficiently may well open up new markets 
for the manufacturers, particularly in cases where 
the high cost of such operations has previously 
outweighed their effectiveness. 

Widespread realisation of the powers of 
electrostatic attraction and repulsion, which 
have now been harnessed with a high degree of 
reliability, will inevitably lead to the development 






Research workers at 
Queen Mary College, 
London, are currently 
using a SAMES 150 kV 
Felici electrostatic gener- 
ator to provide a pulsed 
neutron source for kinetic 
experiments with a sub- 
critical reactor. 





A portable unit, containing a 600kV SAMES 
generator, is being used in America for testing 
cables at high voltage. 


of new industrial techniques; some superseding 
existing methods and others being unique. 

An example of this has already emerged in 
the form of an electrostatic chuck for holding 
workpieces during machining operations. By 
using the forces of electrostatic attraction, this 
chuck can succeed where the electro-magnetic 
chuck fails, i.e. on non-ferrous materials such as 
aluminium, brass, copper, beryllium, titanium; 
and many other currently used metals. Further- 
more, since the electrostatic technique relies 
entirely upon surface phenomena, very thin 
sections can be held with the same force of 
attraction as thick ones. This means that 
ferrous metal workpieces with insufficient volume 
to accommodate a large number of magnetic 
flux lines can be firmly held electrostatically. 

As there are no poles or pole pieces on the 
electrostatic chuck, uniform holding power is 
developed over the entire surface. Therefore 
small parts can be gripped without regard to the 
location. There is also the advantage that no 
residual magnetism is developed by this method, 
consequently the often arduous operation of 
demagnetising is completely eliminated. 

The electrostatic device has, particularly since 
the development of the Van de Graaf generator, 
been quite firmly entrenched in the reaims of 
high energy physics. In fact it is due only to 
these physicists, some of whom are extremely 
competent engineers as well, that the electro- 
static machine has been successfully nursed 
through its long and delicate infancy. However, 
in spite of the near-genius work that has gone 
into this development, there is still a long way 
to go before electrostatic techniques reach full 
maturity. The time has now come when the 
technological resources of industry are needed to 
back up the work of the dedicated few, so that 
industry itself can reap the rewards of a new and 
vital source of energy. 
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Modernisation Needs Modern Railwaymen 


By Austen Albu, B.Sc., A.M.I.Mech.E., M.I.Prod.E., M.P. 


Failure of British Railways to 
recruit a sufficient number of 
qualified engineers not only 
jeopardises the modernisation 
plan but may also lead to back- 
wardness in other areas of 
engineering. The author is a 
member of the Select Commit- 
tee on Nationalised industries. 


= British Transport Commission for all its 

services employed in 1959 a total of 1,535 
professionally qualified engineers, of whom only 
5i2 were graduates. Of this total the number 
of mechanical engineers had actually gone down 
since 1956 from 598 to 484. The 1,354 qualified 
scientists and engineers of all types employed 
by British Railways alone represented less than 
0-3 per cent of all railway employees. 

This failure to recruit an adequate technical 
staff has been recognised as one reason for the 
delays in the Railways Modernisation Plan. 
This disclosure, which has so far received little 
attention, was made in the Report of the Select 
Committee on Nationalised Industries, and the 
evidence now published is worth study by those 
concerned with the problems of modernising an 
industry steeped in tradition. 

The Modernisation Plan envisaged three radical 

technical changes in the equipment of the railway 
system: (i) the improvement of track and 
signalling so that higher speeds and better 
utilisation of equipment would be possible; 
(2) the replacement of steam as a form of motive 
power by electric or diesel traction, and (3) the 
replacement or modernisation of passenger rolling 
stock and the improvement of passenger stations 
and parcel depots. 
_ As this plan involved the first large-scale 
investment of capital in the railways in living 
memory, it could be assumed that many changes 
in materials and ancillary equipment would be 
incorporated in addition to the major changes 
in the traction and signalling sytsems. The 
whole new world of electronic control had come 
into existence since the war and large numbers 
of new light-metal alloys, high-quality steels and 
synthetic materials were available to designers. 

A new and more scientific approach to the 
problems of design and operation was going to 
be required from the railways’ technical staff 
and the numbers of qualified engineers needed 
could have been expected to be much greater. To 
some extent the need for more staff was recognised 
by the Commission, who stated in their Plan that 
there were staff shortages; that an energetic 
policy of recruitment would have to be adopted 
and that shortage of expert staff should not 
constitute an obstacle to the achievement of the 
Plan. The Select Committee’s Report makes it 
clear that in this aim the Commission have 
dismally failed. 


ELECTRICAL HAZARD 


The most serious shortage is in electrical 
engineers, of whom the number employed in 
1959 was only 277 by the BTC asa whole. In 
particular, the shortage of signal engineers, not- 
withstanding the use of consultants and recruit- 
ment on the Continent, has forced concentration 
on the electrification of the London Midland line 
at the expense of other schemes. Witnesses 
before the Select Committee claimed that tech- 
nical staff as a whole had increased by a third in 
the last four years, but, according to the White 
Paper, the numbers holding Higher National 
Certificates or Diplomas in mechanical and 
electrical engineering had only risen from 523 to 
624. The Committee concluded that the increase 
in technical staff had been, in the main, in those 
lacking any formal qualification. 

A Select Committee of Members of Parliament 
is not an expert body capable of making an 
accurate assessment of the numbers and quality 


of staff required by a large enterprise or of the 
nature of the tasks that they should perform. 
Nevertheless, the Committee expressed the view 
that the shortage of qualified technical staff in 
the field of design had clearly affected the 
Commission’s operations during the period of 
modernisation. 

They quoted as an example a mistake in the 
design of vacuum brakes for mineral wagons. 
The chosen brake gear failed to allow for the 
various tipplering devices used by the Commis- 
sion’s customers and themselves. As the mineral 
fleet comprises more than half the railway’s 
freight vehicles, and the adoption of continuous 
brakes was one of the most important advances 
contemplated in the Modernisation Plan, this 
failure has been an expensive one. 

The Committee also draw attention to the 
lack of preparation for the large-scale use of 
diesel locomotives before the start of the Plan. 
British Railways’ diesel experience had been 
effectively limited to shunting locomotives and 
the Commission’s witness admitted that if they 
had bought 50 locomotives in 1950 instead of 
5 they would have been in a much better position 
to expand. The decision which the Commission 
took was to design the frames and running gear 
themselves and to rely on private industry to 
design the power and traction equipment and 
control gear. As a result, the design of diesel 
locomotives has been divided and largely in the 
hands of men whose only experience has been 
in steam. The Commission admitted that they 
had had trouble with the bogies of the new elec- 
tric rolling stock on the Southern Region—a 
matter on which considerable research might have 
been expected. Unfortunately not much in the 
way of research facilities was inherited by the 
Commission and the amount of research carried 
out was admitted by the Chairman to have been 
quite inadequate. 

One result of the shortage of qualified technical 
staff has been that the railways have had to 
rely to a great extent on outside consultants for 
design and planning. Because of this it appears 
that the Commission have had some difficulty in 
achieving standardisation of signalling equipment, 
owing to the competitive interests of the three 
firms from whom they purchase. 


PURCHASING IN THE DARK 


Although the Commission’s witness thought 
that the design of electrical equipment was best 
left to the staffs of the supplying firms he admitted 
that if they had had enough specialised staff 
themselves they could have insisted that the 
companies supply to the Commission’s own 
specifications. There were echoes here of the 
Howitt Report on the Purchasing Procedure of 
the BTC which was submitted in 1957. This was 
a report on the allegations made by a former 
supplies and production adviser to the Com- 
mission about the purchases of certain stores 
such as vacuum brake cylinders and signalling 
equipment and the placing of contracts for 
overhead electrification. 

It was clear from this report that, being short 
of technical staff, the Commission had been in 
a weak position as a purchaser. From the 
latest figures of staff quoted by the Select 
Committee it would seem that the Commission 
is in an even weaker position today. 

In view of these admitted inadequacies it is 
surprising how little understanding the Com- 
mission’s witnesses showed of the scale of the 
problem with which they were faced; so much so 
that the Committee said that they were not satis- 
fied that the Commission had treated it with the 
urgency it deserved. The truth is that the rail- 
ways have always been among the most con- 
servative of British industries in their methods of 
recruiting engineers. In this they are representa- 


tive of, and in some degree responsible for, the 
attitude common to a large part of the mechanical 
engineering industry. 

When the writer was a mechanical engineering 
student in the ’20s the heroes of the profession 
were the chief mechanical engineers of the 
railways; those great men who designed and 
built the superb and thermodynamically ineffi- 
cient monsters of the steam age. 

Much of the engineering industry grew up to 
supply the requirements of the railways and took 
as its model their standards and methods of 
training. The machine-tool industry is a good 
example and so, in a related field, is ship- 
building. The method of training was the 
traditional one; indentured apprenticeship and 
evening classes, leading eventually to the coveted 
corporate membership of the Institution. 

In its day this method produced many first- 
class engineers, but its day was already waning 
at the turn of the century and was only given a 
new and false dawn by the introduction of the 
National Certificate system after the First World 
War. Today it is hopelessly inadequate for any 
industry which hopes to profit from the scientific 
and technical advances which are pouring out 
of the research laboratories, and which need for 
their understanding and application men with 
a university education or its equivalent. 

It is pathetic, therefore, that the Commission 
should still believe that they can recruit profes- 
sional engineers from the shop floor. They 
expressed disappointment that their apprentices 
did not move on from National Certificates to 
higher professional attainments, as if they had 
never heard of universal secondary education, of 
free grammar schools, of university student grants 
and of Diplomas in Technology. 


FRUSTRATED TALENT 


The facilities for training craft apprentices and 
technicians in British Railway workshops are 
first class, but the Commission have done less 
than many large industrial firms in providing 
whole-time or sandwich-course education for 
their own student apprentices. At the present 
time they have seven students in a sandwich 
course at Southampton University and 85 at 
technical colleges and colleges of technology. 
Of these only 17 are taking courses at profes- 
sional level and a further 18 are taking Higher 
National Diploma courses. 

The attitude of the Commission is all the more 
surprising because they themselves recognised 
the difficulty they would have in recruitment to 
what had been considered a contracting industry. 
One of the handicaps to recruitment has been 
the salary scale. The Commission claimed that 
the salaries offered to graduates were about 
equal to the middle range of industry. On this 
the Select Committee commented that, on the 
figures quoted, their top salaries in the middle 
range were 15 per cent below the average dis- 
closed by the tables in the Report of the Royal 
Commission on Doctors’ and Dentists’ Remuner- 
ation. But salaries and the doubtful future of 
the railways may not be the only deterrents. It 
is said that many graduates find that they are 
not given the opportunity to use their talents and 
training in the railways design offices for the very 
high wastage of technical staff. 

The Commission is understood to have been 
pleased with the Select Committee’s Report 
which supported many of their contentions, 
such as the need for an integrated railway 
system, the desirability of proceeding with 
electrification and the unfairness of an accounting 
system under which they were expected to carry 
unprofitable social burdens without recompense. 
It is to be hoped that they will take as seriously 
the Committee’s views on the recruitment of 


technical staff. 
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The answer to exothermic heat exchange 


and air conditioning problems 


Rey” 
AA, 


CARLYLE 
CENTRIFUGAL UNITS 


Will give long, efficient service with only minimum 
maintenance and will supply chilled water for all 
types of air conditioning systems, chill water or brine 
or condense vapours over a wide range of tempera- 
ture levels. Give precise, automatic control of chilled 
water at desired levels. 

These compact machines include a multi-stage centrifugal 
compressor with matching condenser and water chiller, driven 
by either electric motor, steam or gas turbine. Capacity may 


be varied economically over a wide range with the machine 
operating at high sustained efficiency. Refrigeration capacities 


MMustrated is a water chilling 
R plant of 350 tons capacity. 


of 100 to 4,000 tons can be obtained from a single unit. 

The high volume of Freon 11 is very important on air condition- 
ing applications where the design evaporator temperature calls 
for low refrigerant gas volume per ton of refrigeration. The 
adiabatic head with Freon 11 compares very favourably with 
Freon 12. The BHP per ton of refrigeration with Freon 11 holds 
a slight advantage over Freon 12 under identical conditions of 
operation. However, when the refrigeration tonnages are large 
and/or the design evaporator temperatures have to be main- 
tained at a low level, the high refrigerant gas volume required 
for Freon 11 may make Freon 12 the more suitable refrigerant 
for such applications. Carlyle units are suitable for both 
refrigerants 11 and 12. 


CARLYLE CENTRIFUGALS 2re used for a wide range of applications in many fields : 
Chemical Processes, Pharmaceuticals, Beverages, Petroleum, Textiles, Synthetic Fibres, Precision Manufacturing, Food 
Processing, Meat Refrigeration, Laboratories, Rubber Production, Office Buildings, Hospitals, Hotels. 











Further particulars and literature can be obtained from: 
CARLYLE AIR CONDITIONING & REFRIGERATION LTD., 


Telephone: WHitehall 5356 


Telegrams: CARLBRIT PICCY 


E3 


CENTRIFUGAL REFRIGERATING UNITS 
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unlop choose Regent lubricants 
for these gears! 




















Fi years of r ch and improvement have gone into the development (Top) Regent Sales Engineers at the Dunlop factory, Birmingham. 
(Inset) The 600 H.P. Double Reduction Speed Reducer in this picture at the Dunlop factory in Birmingham 


of Regent Gear Lubricants—a half century of experience which has is driving a Mixer. Dunlop have fcund Regent Oil ideal for the efficient lubrication of these gears. 





produced gear lubricants tailored to meet the most exacting industrial For further information and advice on gear lubrication send off the coupon below 
needs. That is why so many modern companies, like Dunlop, use Regent 


Gear Lubricants in one or all of these forms:— 
CRATER ...a powerful many-purpose lubricant without equal for heavy duty and 
exposed applications. All grades have excellent adhesive qualities. Compounded : 
blends are available for operations under wet conditions—even under water. [] I would like a copy of the Gearing Lubrication Leaflet. 
Also available are Crater Fluids permitting easy initial application but retaining Tick whichever applicable) 
their powers of adherence. 

eRopA ... lead base lubricant for high tooth pressures, has built-in protection 
ne wear under continuous heavy duty and shock loading. Meropa is guaran- a 
teed non-corrosive in conditions of mild humidity and moisture. There is a full 
range of viscosities to meet all conditions. 
THUBAN ...a first-quality, straight mineral gear lubricant, for maximum pro- 
tection of rubbing surfaces under normal, and up to heavy duty loading, POSITION IN COMPANY 


conditions. ois 


| Regent Oil Company Limited, 117 Park Street, London, W.1 


[J I would like a Regent representative to call. 


NAME 
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Rail Unions in Unison 
on Railway Policy 


HE three rail unions, all unconsulted 
about the findings of the Stedeford 
committee on the decentralisation of 
the British Railways, are in practical 
agreement on the main points of railway 
policy. 

At a recent joint meeting the three 
unions came out against any extension 
of the authority of the six regional 
boards, a step which it is believed may 
be recommended by the Stedeford 
committee. The unions would also 
like to see the Transport Tribunal 
abolished and they would like to see a 
new approach to planning in order to 
put the railway modernisation scheme 
through as quickly as possible. 

Taking up a position which in impor- 
tant respects is parallel to that of the 


This was admittedly only one man, 
but his experience had been that the 
casual, do-it-tomorrow, attitude made 


| working to dates a very difficult, and 


costly, business. Over-frequent official 
inspection with consequent delays while 
the arrival of the inspectors is awaited 
was another complaint. 

| It is possible that one man may take 
| too gloomy a view of a problem. The 
| same engineer had, after all, decided 
that after his return visit to Britain, he 
| was going back to Australia and the 
outdoor life. 





| Keeping the Coast 
and Hiding the Wires 


Given unlimited funds the National 
Trust would put at the head of its 
priorities the preservation of certain 
coastal areas and the placing of wires 
underground. 

Both problems are of serious and 
urgent nature as new building, both 
for industry and for homes, occupies 
more and more of the country. 

Four thousand acres of the Cornish 
coast have been acquired over the past 
ten years, either through bequests or by 
gifts of money for the specific purpose. 
While so much good work has been done 





Select Committee on Nationalised Indus- 
tries which looked into the British Rail- | tendid  nudh Ghaiieti anti ; 
ways, the unions are also against any | + ; nes 9 ee ‘ ony . 
separation from the nationalised indus- | ¢ a nd aad ve ~ pneu 
try of profitable sectors like the docks, | 0-4 200, (Smbroke where epotintion 
hotels and road transport. | could still take place. But the Trust 
| has very limited funds. It is well 
Opposition able to point out the problem, much 
The three unions are the Transport 
Salaried Staffs Association, the Amal- | s 
gamated Society of Locomotive Engi- | Caravan Erosion 
neers and Firemen, and the National| And the answer is clear enough. 
Union of Railwaymen. The NUR | Much of the coastal area in the far 
has already come out against what are | south-west has been taken into the 
believed to be the main points of the | permanent care of the Trust. With 
Stedeford committee’s secret report to | the direct result that those who spend 
the Minister of Transport and the | most of their lives hard at work in 
British Transport Commission. | exclusively urban surroundings, shall 
It has not been seriously denied that | have somewhere to go to relax and 
morale in an organisation as widespread get away from the constant pressures 
as the British Railways is almost as | without being always in sight of caravan 
important a factor as the effectiveness | parks and bungalows for the retired. 
of the equipment. Treating the report | It is nothing less than an important 
of the committee as something to be | national need that the Trust should 
guiltily hidden away and acted upon in | have something more than private gifts 
brusque, unilateral fashion is to throw | tO use in preserving very much more of 
out the reasonable chance that by dis- | the coastline than has yet been possible. 
cussing the report with the union leaders | An increasing proportion of the popula- 
a basis could be laid for subsequent | tion is able to get away to the Mediter- 
cooperation when the times comes for | fanean for an annual holiday. But 
its implementation. | for the week-ends, and for the simple 
Unless of course it is the intention of | fact that they are there, the English 
the Minister of Transport to put certain | Coastal areas that have not yet been 
changes through following the Stedeford | Caravaned into chaos deserve to be 


report, whatever may be its detailed | brought under protection. 

conclusions. | The unsightly wires festooning the 

country are an even more difficult 

oz | problem. With the best will in the world 

One Reason for Avoiding | the electricity authorities could not put 
| them underground without substan- 


Australian Contracts ? 
tially increasing the installation costs 


Sir Eric Harrison, the Australian High | of the distribution system. It is hardly 





Commissioner in London, was recently | part of their brief to push the costs up | 


appealing for British industry to take a | in this way. 
greater interest in Australia’s expanding | But that only shows that the problem 
economy. He cited the case of one | is above the level of the electricity chiefs. 
important development project where | Britain is not a country that conducts 
only one tender was received from a | national referendums but it would be 
British company. worth knowing whether or not a majority 
With this still fresh in the mind it was | of people would be willing to pay a 
revealing to encounter on a recent train | little more for their electricity in order 
journey an engineer of ten years experi- | to put the wires underground, do away 
ence in Australia, who was strongly | with the astonishingly ugly pylons and 
vocal, in a despairing way, about the | make a start back towards England as a 
difficulties civil contractors meet there | “ green and pleasant land.” 


| less well provided to apply the remedy. | 
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commission a competition for pylons 
that made some concession to their 
unavoidable obviousness. 


Advanced Automobile 
Engineering Course 


Twelve young Leyland Motors Company 
employees are now in the thick of the 
first term of a company scheme for 
advanced automobile engineering. 

The course has three aims. They are 
to link up theoretical knowledge of 
holders of the Higher National Cer- 
tificate, Higher National Diploma or 
Diploma in Technology with the 
practical problems of designing heavy 
duty vehicles and to shorten the time 
required to gain the practical experience 
necessary for successful design; to find 
men who have the aptitude, and wish, 
to specialise in unit design; and to 
enable those with outstanding design 
ability to show theic potentialities for 
future development. 





|Need for Revision 


Since all Leyland’s executives in the 
Engineering Division must be designers 
and engineers of special ability it 
follows that success on the course will 


| Cone, eee ae peaches Of) 1, qualification when future selection 


| for higher executive positions is being 
| made. A more short term reward, and 
| further valuable training, will be the 
three months travelling scholarship in 
| the United States for the student 
| gaining first place in the final exam- 
3 ° ‘ 

ination next spring. The second and 
third place students will be offered 
travelling scholarships for a month in 
Europe. 

It was found in the pilot course that 
parts of the Higher National Certificate 
syllabus which form an essential basis 
for the course were not thoroughly 
known by all the students. In order to 
| spend none of the course doing revision 
| the students were told two months 
| before beginning the scheme that they 
| had been accepted and were expected to 
revise the appropriate parts of the 
HNC syllabus. 

Mr. V. W. Pilkington, the Leyland 
technical director is acting as director 
of studies for the course. His intro- 
ductory lecture was on “ The Designer 
| and Company Policy.” Mr. J. McHugh, 
| the chief engineer (vehicles) is lecturing 

on chassis design, Mr. N. Tattersall, the 
chief engineer (engines) on the power 
| unit, and there are other company 
engineers lecturing on transmissions and 


| materials. 





| 


} 


Surprise Candidates 
‘for TUC Post 


Those who thought that Mr. Victor 
| Feather, the widely respected assistant 
| secretary to the Trades Union Congress, 
was going ahead unopposed to the 
| higher post of assistant general secretary 
| have had the surprise of learning that 
| two other members of the TUC staff 

had put themselves forward for the 

position. 

They are the head of the production 
department, Mr. E. Fetcher, and the 
head of the economic and research 
department, Mr. L. Murray. Since the 
position which Mr. Feather now holds 





| secretary to general secretary of the 
| TUC of Mr. George Woodcock. 

| The Council’s finance and general 
| purposes committee interviewed all 
three candidates before making a 
recommendation to a meeting of the 
General Council. In deciding in favour 
of Mr. Feather, the finance and general 
purposes committee, who were of course 
aware that his existing post would no 
longer be there, have come down in 
favour of the combination as before. 


Electronic Application 
Assists the Blind 


Each year some 12,000 people have 
their names entered on the register of 
blind persons. For them, as for those 
who have been blind from birth or 
simply have been struggling with the 
problems of the sightless for a long 
period there are 200 voluntary organ- 
isations, most of them local in characier 
working with the local authorities and 
the Government departments, on care 
and the provision of services. 

Supplementing both local voluntary 
and Government services, the Royal 
National Institute for the Blind keeps 
the personal touch alive in its specia! 
services, provided throughout the coun- 
try, and continues its pioneering work 
in methods of helping the blind to live 
as normal a life as is possible. 

Its latest annual report shows how a 
quarter of a million pounds spent on 
producing Braille and Talking Books, 
almost as much on grammar and special 
schools and the famous Sunshine Homes, 
down to the £70,000 for general 
assistance, miscellaneous services and 
central administration, amounted to an 
Institute budget for the past year of 
£1,337,146. 

The RNIB sticks closely to the spirit 
of the epitaph upon its founder, Dr. 
Armitage—* Friend of the blind.”’ 

And it knows that just as much as it 
is vital to the life of the blind that they 
shall be able to contribute to the life 
of the people around them, so it is 
important that they shall be able to 
play as well as to work. Traditionally, 
ball games for blind sportsmen have 
suffered from using a ball equipped with 
a bell that rings so long as it is in 
motion. When the ball comes to rest 
it also becomes silent—and the game 
loses its grip on the attention while the 
| silent ball is sought. 


| Bleeper Ball 





| Now a ball with an_ electronic 


| sounding unit housed in sponge rubber 
is being given intensive tests. The 
| RNIB hopes that it will eventually lead 
| to cricket and football being played by 
| the blind with much more freedom, since 
the new ball gives out its bleeping 
sound whether in motion or at rest. 
Physiotherapy is a field in which 
the Institute has had a _ particular 
success. It maintains its own School of 
Physiotherapy and is able to claim that 
Britain is far in advance of other 
nations in the equality of its blind 
physiotherapists with their blind col- 














is being abolished, it has been thought 
that he would automatically be going 





with the attitude adopted by the | Since there is no sign of this happening 
workers. ' perhaps the responsible board might 


leagues. 

For numbers of blind people re- 
training for a job reveals aptitudes which 
take them into various forms of light 
engineering industry. RNIB training 
colleges and certain Government train- 
ing centres give training and there are 
companies ready to take blind workers 


on into the post left vacant by the into an equal place on their payroll 


advancement from assistant general | 





alongside the sighted. 





New Plant and Equipment 


HYDRAULIC 
DITCHER 


Tractor Mounting 


T™ Leeford ditcher is an attachment 
for mounting on an agricultural 
tractor for cutting and cleaning ditches. 

The attachment fits the three point 
suspension of the tractor and can be 
fixed in 10 minutes. It consists of a 
main beam along which a bucket arm 
travels, and the bucket arm itself with 
the necessary hydraulic cylinders. The 
beam may be mounted on either side of 
the tractor and gives a maximum 
outreach of 16 ft. 

Ditches can be up to 6 ft deep by 6 ft 
wide with straight or battered sides 
according to the type of bucket used. 
Three standard types are available; the 
Ministry of Agriculture version, 41 in 
wide at the top with 32 in sides tapering 
to 13in at the bottom; a tile drain 
model with 16in width, 2 ft 6in depth 
and 8 in bottom width; and a model for 
rectangular trenches 18 in wide. 

By means of a telescopic beam, the 
bucket will cut on a flat plane for a 
distance of 3 ft 9in before lifting clear 
for ejection of the spoil. The full bucket 


BLOW 
GUN 


Adjustable Pressure 


Oo” the Vario blow gun now available 
in this country the jet pressure is 
adjustable. 

The gun is designed for use on any 
standard air line and has a standard hose 
connector. The nozzle is only 1:5 mm 
diameter at the tip and is 70mm long 
so that it will reach into small spaces 
for detail cleaning. At the top is the 
operating button and the adjusting 
mechanism. 

The nozzle is set at right angles to the 
body so that the jet can be directed 
easily on to the work. Condensation 
from the compressed air has no effect on 
the performance. The valve is made of 
nylon and is sealed by a spring and the 
force of the air. The body is made of 
light alloy. 

Jet pressure regulation is obtained by 
screwing down the nut on the head. 
A small nylon cylinder, held pressed 
down on the thread of the regulator by 
a spring, ensures that the position is 
maintained as set. In this way light, 
medium or strong jets can be obtained. 


CREEP TESTING 
MACHINE 


Multi-Specimen 


Ur to four high sensitivity tests or 
12 fracture tests can be carried 
out simultaneously on a new creep test- 
ing machine. 
The Unisteel uses a single furnace and 
a single controller. It incorporates four 
loading systems each of which caters for 
one high sensitivity test or three stress- 
to-fracture tests in series. The floor 
space required is slightly more than one 
square yard and machines can be sited 
at 4ft centres. This allows a large 
number of testing stations to be set up 
within a comparatively small area. 
Loads up to a maximum of three tons 
can be applied to a specimen. The com- 
plete unit comprises the machine itself; 
a furnace consisting of a fused silica 
tube, wire wound in three zones for 
resistance heating, encased in a polished 
stainless steel cylinder; a control panel 
incorporating an electronic temperature 
controller; and two auxiliaries—a ratchet 
spanner and a lifting jack—which can 
be used with a number of machines. For 
compact installations, guards can be 


can be traversed to any point along the 
beam for ejection. When discharging, 
the bucket is moved through 270° 
against a fixed ejector plate so that all 
spoil is removed from it. Digging 
speeds depend on conditions, but up to 
180 ft per hour is possible. 

The completed trench is parallel to the 
line of the tractor movement and work 
can be carried out close against hedges 
or walls. For travel on roads the 
extension beam is unbolted and then 
placed on the front carrier assembly, in 
which position the tractor conforms to 
traffic regulations. F. A. Hughes and 
Company Limited, 4 Stanhope Gate, 
London, W1. 


With the regulator screwed right down 
a continuous jet is given at controlled 
pressure, whereas normally the jet only 
operates when the top button is dep- 
ressed. Economy in the use of air is 
claimed. Step Industrial Equipment 
Limited, Lower Kings Road, Berk- 
hampstead, Hertfordshire. 


fitted to prevent accidental contact of the 
loading weights of one machine with 
another. Distington Engineering Com- 
pany Limited, Workington, Cumberland. 
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MULTI-SPINDLE 
DRILL 


Bogie Carriage 


wo new multi spindle drilling ma- 
chines have been produced both 
running on bogie carriages. 

One has a single head as illustrated 
and the other is fitted with two drilling 
heads operating independently. The 
bogies are arranged to run on rails set 
at 15 ft centres and consist of a crossrail 
with accurately machined slideways, 
bolted to a bogie carriage with convex 
faced wheels at one end. At the other 
end is a roller bracket with guide rollers 
that close on the rail and so ensure align- 
ment. Power traverse is provided by a 
3 h.p. motor with worm reduction, and 
there is a hand wheel for fine setting. 

The columns are box section and can 
be traversed along the slideways by hand 
wheels working through rack and pinion 
gearing. The drilling heads are mounted 
on the front of these columns, being 
balanced by a dead weight hung inside. 
The arrangement allows the complete 
drilling unit to be removed and re- 
mounted for work in the horizontal 
plane. The spindles are mounted in 


THREAD CUTTING 
TOOL 


Adjustable 


CUTTING tools for internal and external 

threads now available in this 
country are claimed to give accurate 
profiles free from burrs. 

The internal type is illustrated. These 
have the cutter head set at an angle and 
the lead angle can be set to the required 
amount by rotating the knurled ring. 
There is also an adjustment to allow the 
cutting point to be set to the correct 
height following grinding. 

The lead angle on the external cutter 
is set somewhat differently by a sliding 
member but the same range from 5° left 
to 5° right can be obtained. Two 
gauges are supplied with the tools, one 
for setting the grinding face angle and 
the other for positioning the cutting 
point. The length of the profile of a 
23 in diameter tool is 8¢ in which allows 
grinding back for approximately 84 in 
giving the tool a very long useful life. 
External tools in the MP range have 
discs of 1-97 and 2} in diameter and in 
the internal type of from 0-71 to 1-Sin 
approximately. The range of threads 


SUMP 
PUMP 


for Occasional Solids 


A CENTRIFUGAL pump type 4656M, will 
handle solids up to } in diameter 
without damage or clogging. 

The pump is not intended for handling 
slurries and the bearing near the impeller 
is lubricated with water. Control is 
automatic by a float and the motor is 
rated continuously. It can be installed 
in a sump 18in square and with a 
maximum depth of 2ft 6in. There are 
two versions: the one of 4 h.p. will 
deliver 75 gallons per minute at 9 ft head 
or 10 g.p.m. at 23ft head; and the 
? h.p. model 80 g.p.m. at 13ft or 
10 g.p.m. at 28 ft head. 

The impeller is an open type design 
made of gunmetal. The shaft is stain- 
less steel secured to the motor shaft by 
a muff coupling. The lower bearing is 
self lubricating bronze. The motor 
stool is identical for all sizes of single 
phase motors and is designed to carry 
the motor and mercury switch. The 
latter is operated by polystyrene floats. 
Lee, Howl and Company Limited, Tipton, 
Staffordshire. 


pairs on slide ways which are manually 
adjustable in one direction from 0 to 6 in. 
Each head comprises a D7D unit 
driven by a 124 h.p. motor with pick-off 
gears for change of feed and speed. A 
four spindle multi-head unit is bolted 
to the drilling head and each spindle has 
adjustment for I4in to accommodate 
different drill lengths. The single head 
covers 18 in by 12in with a traverse of 
11 ft on the cross rail. Kitchen and 
Wade Limited, Arundel Street, Halifax. 


r 


is from 8 per inch to 32 per inch. 
International Engineering Concessionaires 
Limited, 39 Parliament Street, London, 
SW. 
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CAMERA 
CONTROLLER 


Intermittent Operation 


1ME and motion study data are a 
typical application for the Inter- 
valometer camera controller. 

Single shot and high speed cameras 
can be fired and checked by the instru- 
ment over a wide range of time intervals. 
Alternative uses are for process controls 
where operations have to be initiated at 
set intervals. Time intervals from 1 sec 
to 100 min can be accurately checked in 
steps of 0-1 sec. 

For accurate checking of frame speeds 
and accelerations of high speed cameras, 
a special photoelectric head is available. 
The probe is inserted into the camera 
replacing any size of lens by means of 
a taper plug. These checks can be 
made over periods from 0-1 sec to 
9-9 sec. A 100 cycles pulse is available 
for time base marking of high speed 
runs using a neon tube. 

One of the chief features is an adjust- 
able output pulse length which permits 
most single shot cameras to be triggered. 
The variation of this output does not 
affect the reset time so that the overall 


REINFORCING 
MACHINE 


for Flexible Hose 


RENrorcinc wires for flexible hoses 
can be laid in spiral layers by the 
Pre-Spiroflex machine. 

Up to five steel rings can be mounted 
on a tube to form the carriage of the 
machine and each ring can carry 48 
bobbin cradles for the copper coated 
high tensile steel reinforcing wire. The 
cradles can be rotated to take out natural 
twist, and to insert artificial twist to 
grip the hose. The front of the carriage 
is mounted on support rollers allowing 
access for threading. 

Each wire can be tensioned separately 
and up to 240 can be brought through the 
die plate to form a side-by-side spiral 
cover on the tube. Breakage of a wire 
will stop the machine. In operation 
the layers would be applied alternately 
handed. The take-off mechanism is 
one of the Carter puller units driven from 
the back shaft, through an _ infinitely 
variable gear to allow any pitch or lay 
to be obtained. 

Wide variations are possible in the 
number of wires, their diameter and 


FIRE 
ALARM 


Self-Contained 


ATTERY powered, the Fire Cry-er 
alarm can be hung on the wall and 
is said to be clearly audible for 1,000 ft. 

The unit is operated by a bimetal strip 
set to make contact at 135° to 140° F. 
Standard dry batteries are used and the 
recent leakproof types will last at least 
a year. A test switch is incorporated by 
which the operation can be checked at 
regular intervals. With new batteries 
the horn will sound continuously for an 
hour. 

Resetting is automatic when the tem- 
perature falls below the set value and, 
being independent of the electricity 
mains or any other supply source, the 
unit can be used anywhere. It is advis- 
able to mount it at some high point to 
detect the rise of hot air. Batteries are 
replaced by unscrewing the back. The 
casing measures 6 in by 3 in so very little 
space is needed. It is claimed that the 
“scream ”’ of the horn will awaken the 
soundest sleeper. Fire Cry-er Limited, 
Jack Bridge Mill, Colden, Hebden Bridge, 
Yorkshire. 


ENGINEERING 4 November 1960 





accuracy of the controller is maintained. 

The unit can also be used as a five 
decade counter with dekatron tubes 
displaying tenths, seconds, tens of 
seconds, minutes, and tens of minutes. 
A highly stable tuning fork oscillator 
ensures a time accuracy better than 
0-05 per cent. 

A switch selects the desired operation 
—interval, frame speed, or count. 
The instrument is designed to operate 
from a 24V d.c. supply and weighs only 
12 Ib, making it portable. A matching 
power supply unit is available to allow 
operation from the mains. Aldersgate 
Electronics Limited, 66 Victoria Street, 
London, SW1. 





the angle of lay, and the range of hose 
diameters that can be handled is also 
large. B. and F. Carter and Company 
Limited, Albion Works, Bolton. 
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New Plant and Equipment 


WHEEL 
LATHE 


Independent Tools 


A NEW wheel lathe will accommodate 
diesel and electric traction sets as 
well as wagon and carriage wheels. 

The wheel set is carried between 
revolving centres and the drive is by a 
pair of friction rollers to both wheels. 
The rollers are tapered and engage the 
wheel rims at an angle, each pair being 
mounted in independent and opposed 
sliding blocks which are hydraulically 
operated to provide a fully balanced 
self-contained thrust of sufficient pressure 
to transmit the driving torque. The 
saddles are separate but advance in 
unison, and are electrically tripped to 
maintain a correct relationship between 
the rollers and the tread. 

The main drive is by a 48 h.p. two-to- 
one commutator motor through a three 
speed gearbox, giving an_ infinitely 
variable range of cutting speeds between 
50 and 160 ft per minute. The hydraulic 
supply for the roller grip comes from a 
two pump unit; after the grip has been 
applied it is held by one pump only. 

Electrically operated profile copying 


SILICA 
ANALYSER 


for Feed Water 


T# proportion of silica in boiler 
feed water can be continuously 
analysed by a sensitive colorimeter. 

Silica carryover can become dangerous 
in high temperature steam plant as it will 
volatilise and deposit on turbine blades. 
In the instrument illustrated there are 
two proportioning cylinders, one feeding 
the sample and the other the reagent. 
The two are discharged in a timed 
sequence, stirred together for 5 minutes, 
then a reducing agent added and the 
mixture discharged into a measuring 
cuvette. 

The colour of the resulting solution 
is then compared photoelectrically with 
either a standard Perspex blank or the 
original sample and the differential 
current fed to a transistor amplifier 
the output being used to drive a recorder. 
The whole sequence is entirely auto- 
matic, being controlled by a mechanical 
programme timer which allows adequate 
time for each operation. One complete 
cycle takes 12 minutes. There are three 
instruments in the series covering concen- 


SAW 
GRINDER 


Straight or Circular 


LL types of metal cutting saws can 
be ground on a Buchador machine 
now available in this country. 

Circular metal cutting saws from 2 in 
to 16in diameter can be handled and 
wood cutting saws up to 24in. Band 
saws within the width range ~ to 2} in 
can be accommodated. The blades can be 
up to ¥% in thick and side bevelling angle 
of scoring teeth may be 45° on each side 
Grinding is at the rate of 50 to 80 teeth 
per minute. 

During grinding the blade is stationary 
and the wheel moves forward to grind 
the face of the tooth. The wheel then 
goes back and the saw blade is fed for- 
ward by a pawl mechanism and, while 
the wheel continues to return, the back 
of the blade is ground. The pitch of 
teeth of straight blades can be up to 
14; in and of circular blades with side 
bevel teeth up to #f in. The maximum 
tooth depth is # in. The machine can 
be supplied with or without the pedestal. 
Addison Tool Company Limited, 28 Mar- 
shalsea Road, London, SE]. 





equipment on each tool rest is used so 
that both tyres can be machined 
simultaneously. The tool slides are set 
to the correct gauge and have transverse 
adjustment to accommodate various 
wheel diameters. Any gauge can be 
accommodated and wheel diameters 
can be from 30 to 48 in in one machine 
and from 36 to 60in in another. Hand 
adjustment, power feed, and quick power 
traverse are provided in both longi- 
tudinal and transverse motions of the 
slides. Separate motors, which can be 
controlled by the tracer head, supply the 
power. Craven Brothers (Manchester) 
Limited, Vauxhall Works, Reddish, 
Stockport. 





trations of 0 to 0-2, 0 to 2-5 and 0 to 30 
parts per millicn. Operation is from 
standard mains supplies. Electronic 
Instruments Limited, Richmond, Surrey. 
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New Tape and Measuring Rod for Site Use 


By D. Bishop, A.M.I.C.E., A.R.I.C.S., and J. H. Ripper, B.Sc. 
Building Research Station, DSIR 


The tape and rod increase the 
accuracy of measurements 
taken at speed on awkward 
sites or in assembly shops. The 
tape is seif-tensioning. Tele- 
scopic, the rod is designed 
so that one man can take 
measurements of 4 to 16 ft. 


§ figs new measuring devices have been devel- 
oped at the Building Research Station 
as part of a study of techniques of measuring 
buildings and building components accurately 
and quickly; they will also be of value in 





Fig. 1 Exterior of tape casing, showing window 
in the top of the case and the tape lock. 





Fig. 2 Reverse of tape casing, showing rewind 
handle and end attachment for measuring into 
corners. 





Fig. 3 Internal view of half of the case shown 
in Fig. 1, showing the tape lock, tape drum and 
dog clutch. 





Fig. 4 Internal view of half case shown in Fig. 2 
showing the spring mechanism. 


fabricating and assembly shops concerned with 
large products. 

Accurate measurement with conventional 
methods requires the time of a skilled observer. 
It also demands a high degree of care—frequently 
difficult to exercise in practice when many 
measurements must be made in awkward condi- 
tions—in order to eliminate errors arising from 
variable tensioning of the tape and from incorrect 
identification of the points to which measure- 
ments are to be made. This latter factor is of 
special importance when measurements are 
taken internally between planes or to corners 
bounded by two or three planes. 

Ad hoc trials show that errors of measurement 
of up to 4 in can arise from incorrect identifica- 
tion of the points to which measurement is made 
and that, at longer distances, errors in tensioning 
can account for an additional error of 4 in. 
These trials were carried out under more or less 
ideal conditions, and errors that arise in practice 
may be appreciably larger. Such errors are 
particularly important as they are systematic 
and tend to over-estimate the distance measured. 

To overcome these difficulties a tape has been 
developed which enables the longer measurements 
to be made rapidly by one observer with one 
unskilled assistant, and also a measuring rod to 
enable one unskilled observer to take accurate 
measurements for shorter lengths, up to 16 ft. 


The Tape 

The measuring tape (Figs. 1 to 4) differs 
from those normally used in that a fixed tension 
can be applied to it at any length, and it can 
be locked in position once the ends have been 
brought up to the measuring points. In this 
way the variations arising from errors in tension- 
ing that occur unless a spring balance is employed 
are eliminated and the operations of bringing 
the tape to the point of measurement and of 
reading are separated. In any case, in practice, 
obstacles in the buildings frequently preclude 
the use of spring balances. 

The tape is enclosed in a case which is pro- 
vided with a tape lock (A), and it is so arranged 
that when dimensions are taken between planes, 
the tape case (B) provides a plane of reference, 
the correct reading appearing opposite the 
index mark in the window (C). The operation 
of measuring is straightforward; the tape is run 
out in the ordinary fashion to within a foot or 
so of the target, the clutch button (D) is depressed 
and the tape re-wind handle (E) is turned over 
the clutch button to hold it in position. At this 
stage the case is drawn up to the target under 
tension and the tape is locked in position. 
The reading may. then be taken. The tape is 
released and reeled in, in the normal way. 

The tension is provided by an assembly of four 
constant-tension springs, mounted freely on 
bobbins (F), with one end of each spring fixed 
to the central take-up bobbin (G) which is 
engaged to the tape drum (H) by means of a dog 
clutch (J) actuated by the clutch button. When 
the springs are released their energy is absorbed 
by a damping mechanism (K) contained in the 
take-up bobbin (G). The weight of the unit 
complete with a 100 ft steel tape ?in wide is 
about 31b 6 0z. The tape is being redesigned so 
that the mechanism is mounted on the tape drum 
rather than on the case. This relieves the case 
of the reaction from the damper and, thus sim- 
plified, it could be pressed out or turned. 

This device enables accurate measurements to 
be taken in one-third to one-half of the time 
normally required when an ordinary tape is used 
with a spring balance, or in about the same time 
as that taken with an ordinary tape when a 


spring balance is not used. This combined 
speed and accuracy would be of value in setting 
out many types of civil engineering work or in 
setting out for the erection of large pieces of 
mechanical plant. Moreover, the ease of opera- 
tion is of particular importance when the measure- 
ments are made under difficult conditions—setting 
out tunnels and jetties for example. 


The Rod 

The telescopic rod (Figs. 5 to 7) enables an 
unskilled operator to read dimensions in the 
range of 4 to 16ft to an accuracy of 1/32 in. 
It is provided with calliper fittings (L) (Fig. 6) 
for taking external measurements and other 








Fig. 5 Checking a storey height (7 to 10 ft range). 


fittings (M) for measurement into angles, and 
seems well suited for the rapid measurement, for 
example, of storey heights, distances between 
columns, size of window openings and the like. 
The rod weighs 2:2 Ib and consists of five lengths 
of extruded aluminium alloy tube which nest 
together; when telescoped the rod is 4ft long. 
The largest tube (N) acts as the casing; the 
second largest (O) is calibrated and the three 
other extensions (P) each add 3 ft to the length 
of the rod. Thus, the outer casing and the 
indicating section alone measure up to 7 ft; 
with one section extended, the device measures 
in the range 7 to 10 ft and so on. 

The fact that one person can take measure- 
ments up to 16 ft rapidly and accurately should 
make the rod attractive for surveying in many 
types of work. Its ability to measure accurately 
will be useful to all contractors who need to fit 
their work to the job as left by other trades. 

Both the tape and measuring rod can be 
provided with sets of end attachments (shown at 
M, Fig. 6) so that accurate measurements can be 
taken into corners bounded by either two or 
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Warren Road bridge. 
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Welland River bridge. 









Ingthorpe bridge. 


Nine Mile Bypass Completed Around Stamford 


On Monday, 31 October, 1960, the Minister of 
Transport, the Rt. Hon. Ernest Marples, M.P., 
officially opened the Stamford bypass and the 
reconstruction of the Al from Carpenter’s 
Lodge to Wansford, a major part of the Great 
North Road improvement programme that was 
carried through with A. Monk and Company 
Limited, of Padgate, Warrington, as the main 
contractors. The consulting engineers to the 
Ministry of Transport have been Stirling, 
Maynard and Partners of Peterborough, Major 
Stirling having been concerned with the pre- 
liminary plans for the work since 1937. 

The bypass, which is constructed to motorway 
standards, starts at a new roundabout on the Al 
at Carpenter’s Lodge, two miles south of 
Stamford, and, running northwards, cuts well 
into the high ground on either side of the 
Welland Valley. These deep cuttings had to be 
formed partly to obtain the specified gradients 
and partly to provide the filling material for the 
embankment across the valley. An embankment 
had been preferred to a viaduct because of the 
poor stability of the subsoil would have meant 
excessive diffiiculties in piling. Construction of 
this section involved the excavation of some 
1,100,000 cu. yd of material of which 400,000 
cu. yd was oolitic limestone and ironstone. 
Where the embankment crosses the flood plain 
in the Welland valley, the banks are strengthened 
by pitching to prevent scour in time of flood. 


COMPLETION ON TIME 


Crossing the River Welland by a three-arch 
in situ reinforced concrete bridge, faced with 
Clipsham stone, the road continues north- 
wards before it falls again to cross the 
River Gwash, over a similar three-arch bridge, 
near Tickencote, where it terminates in a second 
new roundabout. On 31 July, 1960, the contract 
was extended to include the reconstruction of a 
half-mile section of the Al north of the Ticken- 
cote roundabout. This was necessary to elim- 
inate a bottleneck between the end of the bypass 
and a three lane carriageway in Rutland; for 


reasons of safety completion had to coincide 
with that for the bypass. In addition to the 
Welland and Gwash rivers the bypass bridges 
the Welland Valley railway line, three major 
roads, two minor roads and three farm tracks. 
At all three major road bridges, connections 
are provided with the bypass by either loop or 
slip roads. 

Work commenced on 22 June, 1959, and was 
scheduled for completion by 22 December, 1960, 
with one carriageway open to traffic by 
22 September, 1960, but after taking into 
consideration the traffic problems that would be 
created by opening only one carriageway, it 
was decided that both should be opened together 
at the end of October, 1960. 

Bulk excavation and construction of the 
bridges on the Stamford bypass was pianned to 
commence during 1959 and to continue into 
early 1960, with carriageway construction follow- 
ing during the spring and summer of 1960. 
When bridge foundation work was under way 
it was found that the ground bearing capacity 
under five of the bridges was considerably less 
than the design requirement and the bridge 
foundations had to be redesigned, with a con- 
siderable increase in the volume of work, part 
of which included driving a total of 1,500 
prestressed concrete piles. In consequence, the 
construction programme had to be accelerated 
to include the additional work and, to ensure 
completion of the revised bridges to the planned 
schedule, it became necessary greatly to in- 
crease the rate of progress during the winter 
months. 

Similar carriageway construction was used 
throughout all sections and consisted of 10in 
of granular sub-base, 8 in of lean mix concrete, 
24in of gravel asphalt base course and 14 in 
of granite asphalt wearing course. Construction 
of the lean mix concrete base on the Stamford 
bypass section was commenced only five months 
before opening, that is, at the end of May, 
1960, and asphalt commenced during July. 
For much of the road a precast flush rippling 


kerb has been laid; this marker kerb has a 
serrated top with 4in deep indentations 6 in 
wide and 6in apart, and thereby gives an 
audible warning to the driver who is on the 
edge of the carriageway. 


THREE BRIDGE TYPES 


Work on the Al reconstruction section was of: 
a very different nature. Progress and planning 
were mainly dependent on arrangements for 
handling the large volume of traffic and for 
diverting existing services with a minimum of 
disruption and inconvenience. Work on this 
section first started on the lengths of new 
carriageway that were clear of the old road, 
thus enabling traffic to be diverted on to the 
new sections while the old road was removed. 

Three of the bridges along the route are shown 
in the illustrations. Warren Road overbridge 
is a single span portal frame of 99 ft clear space 
designed to give an uninterrupted view across 
the valley. A three-span reinforced concrete 
arched bridge crosses the River Welland and also 
the River Gwash. Ingthorpe bridge, with a four 
span continuous deck of cellular construction, is 
typical of four of the principal bridges that have 
been built. The architectural advisers for the 
bridges have been F. J. Lenton and Partners of 
Stamford. 

The bridges may be considered as three d'stinct 
architectural types, cons:derations of clearance 
and loadings permitting varied solutions in each 
case. For the river bridges over the Welland 
and the Gwash, little clearance was required and 
a traditional treatment of triple arches has been 
adopted. The concrete arch rings are allowed 
to show to the face, but both the spandrels and 
the soffi.s, as well as the cutwaiers and the 
parapets, are faced with Clipsham stone. 

In all, 14 bridges were constructed, more than 
68,000 cu. yd of concrete placed, 43 miles of 
kerbing laid and 54,000 tons of asphalt used in 
the construction of this 9 miles of new road, 
which wil: bring much needed relief to the 
traffic congested centre of Stamford. 








three planes. These attachments consist of small 
hemispheres which, when placed in contact 
with the bounding planes, define notional 


Concluding New Tape and Measuring Rod 


corners, thus simplifying the measurement and 
reducing the error occasioned by minor irregu- 
larities of the actual corner. The actual measure- 





Fig. 6 Measuring rod and its end attachments. 





Fig.7 Measuring a room (10 to 13 ft range). 






ment taken is, of course, corrected to allow for 
the length of the attachments and for the gap 
between the sphere and the corner. 

It is hoped that these devices will be aids to 
accurate measurement and at the same time 
reduce the cost of setting out and of measure- 
ment by increasing the speed at which accurate 
measurements can be taken. Both the tape and 
the measuring rod are the subject of a patent 
application and have been passed to the National 
Research and Development Council for expioita- 
tion. 

Acknowledgments.—The work with which this 
paper deals forms part of the programme of the 
Building Research Board and the paper appears 
by permission of the Director of Building 
Research. The authors acknowledge the assist- 
ance given by Mr. H. Spencer of the engineering 
workshops of the Station. 
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Plans and Demands in Air Conditioning 


From air conditioning the 
offices of senior executives 
and crane operators to doing 
the same for computers and 
other delicate instruments, 
industry has plans for major 
spending in this field of 
equipment. 


A® conditioning equipment in industry, in 

offices and hotels and in transport is certain 
to be installed in an increasing number of cases 
over the next few years. 

This is the opinion of engineering companies, 
whether subsidiaries of the big industrial empires 
or modest contracting works, who have contri- 
buted to an ENGINEERING survey of recent air 
conditioning equipment installation, future inten- 
tions and technical requirements. 

A valuable summary of improvements that 
could usefully be made in present air condition- 
ing plant came from Associated Electrical Indus- 
tries Electronic Apparatus Division, Leicester. 

There is scope, said the division, for: 

“Improved forms of filtration media 
requiring less maintenance and lower 
replacement costs. 

Cheaper forms of plenum ducting, par- 
ticularly for those with acid and chemical 
resistance. 

Cheaper and better means of incoming 
air diffusion and better control of tem- 
perature.” 

The AEI Electronic Apparatus Division has 
spent £50,000 on air conditioning equipment 
for its works over the past five years and 
is anticipating spending another £20,000 in 
the near future. 


STANDARD TEST URGED 


From the Carborundum Company, who have 
put £23,000 into air conditioning at their Trafford 
Park works, Manchester, and have further plans 
for more installations, comes the suggestion that 
there should be more general use of self-cleaning 
primary air filters. 

Many firms expressed satisfaction with the 
equipment they have used. The Appleby- 
Frodingham Steel Company makes the point 
that in the steel industry the equipment for air 
conditioning should be robust and generously 
rated to allow it to cater for fairly wide fluctua- 
tions in operating load. 

The Ferranti Company would like to see 
“more reliable control equipment.” 

It also makes the proposal that all air filter 
makers should use the same efficiency tests— 
BSS 2831/1957. Ferranti are speaking from 
experience. In the last five years they have 
spent £58,000 on air conditioning equipment for 
their works. £16,180 is being spent this year 
on installations, and there are schemes to invest 
another £31,300 on installations in the future. 
All this, the company points out, is for full air 
conditioning and does not include plenum plants 
or clean air vent systems. The cost of providing 
suitable buildings has also been excluded from 
these costs. 

Honeywell Controls Limited, of Greenford, 
Middlesex, having spent £8,000 on air condition- 
ing the works prior to this year are putting in 
general air conditioning plant worth £5,000 in 
the course of 1960. 

Mr. J. A. DePuy, a director, writes that he is 
sure the air cleaning and odour removing effects 
of air conditioning, although primarily applied 
to industrial processes today, will increase in 
offices, homes, stores, theatres and so on... 
“‘ for economic reasons.” 5 

There is undoubtedly a cautious attitude 
abroad in parts of industry to the whole subject 
of air conditioning. Some firms wrote to say 
in effect—“ apart from fume extraction, and 


ventilation when the heating is on, we don’t need 
s;" 

A different type of caution was expressed by 
the Fairey Engineering Company, of Heaton 
Chapel, Stockport. The company is spending 
£28,000 this year on equipment for heating, 
ventilating and the extraction of graphite dust 
for its Nuclear Clean Conditions Assembly 
Department. 

To ENGINEERING’S question on suggestions and 
general observations, Fairey Engineering replied, 
“* We would prefer to reserve comment until the 
equipment is in operation.” 

Some idea of the commitment of heavy engi- 
neering to air conditioning is given by the figure 
of £154,000 invested by C. A. Parsons, the 
Newcastle upon Tyne turbine manufacturers, 
during the past five years. 

A world famous car manufacturer, remaining 
anonymous for this survey, makes no bones 
about saying that its plans to spend £15,000 on 
air conditioning equipment for a special building 
this year are specifically for computer equipment 
and for senior executives. 

Many firms pointed out that they had elaborate, 
and effective ventillation systems, a field in 
which Colt and other British firms have dis- 
tinguished reputations. But they were quite 
happy with these and were not yet thinking of 
putting in air conditioning plant. 

The Howard Clayton-Wright group of engi- 
neering companies explained their special prob- 
lem. The firm does not use standard air- 
conditioning equipment but has installed its own 
hot air drying plant and extraction equipment 
for the drying of thermoplastic granules. 

“This plant and equipment,” writes the 
technical director, Mr. R. R. Webb, “ tends to 
introduce air-conditioning problems in the shop 
in which it is used and this has been dealt with 
by the use of steam heated units which replenish 
the shop with hot air on a_ thermostatically 
controlled basis.” 

AEC Limited, the vehicle builders of Southall, 
Middlesex, have spent £30,000 on air condition- 
ing equipment of special application to the 
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engine testing and paint spraying departments 
over the last five years. In the same period 
£4,000 has been expended on plant for use with 
data processing equipment and the telephone 
exchange. 

£15,000 is being spent on air conditioning 
equipment for the paint spraying department 
this year. Operating in ground floor premises 
in fairly open surroundings the company does 
not feel that for the work being done there is 
any necessity for general air conditioning. 

There are other industrial concerns where 
there are special problems for which air condi- 
tioning must be called in and where general 
application either takes a secondary place or is 
not found at all. The Appleby-Frodingham 
Steel Company, of Scunthorpe, Lincolnshire, 
while spending much greater sums on ventilation, 
has a current scheme this year for putting in air 
conditioning equipment worth between £12,000 
and £14,000. This will be 95 per cent for appli- 
cation to the special problem of hot crane 
cabins. The other five per cent is for general 
purposes such as in offices. 

Within the period of the next five years it is 
tentatively expected that between another £50,000 
and £60,000 will be spent. Since the expenditure 
on air conditioning equipment over the last five 
years by the company has been £7,000 for the 
works and £6,000 for offices there is an immense 
increase in the spending in this direction by one, 
important, unit in the steel industry. 

Appleby-Frodingham, a subsidiary of the 
United Steel Companies, explain that air condi- 
tioning is becoming increasingly essential rather 
than just desirable in control cabins and similar 
places subject to high temperatures. The need 
for better all-round vision and greater speed 
and accuracy of operation of controls makes 
comfortable working conditions a necessity 
if the operator is to reach optimum efficiency. 

The company’s new installations are mainly 
for greater comfort and efficiency on existing 
plant. In all new processes and plant the 
question of air conditioning will receive careful 
consideration. 
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More University Reactors 


(eo the report on university reactors, 
two further manufactures are briefly con- 
sidered. Both are comparative newcomers to 
Britain and are seeking to enter into an already 
highly competitive atmosphere. Even when 
English universities do have their own reactors, 
which they eventually must no matter how long 
they have to wait, the numbers will certainly be 
very restricted. Of all the reactors now con- 
sidered, only Consort is of entirely British design. 
But it is likely that the other reactors will have 
the majority of their components made in the 
United Kingdom. 


AMF Reactors 


Another research reactor maker who will soon 
be trying to make his way into the British 
university market is AMF Limited, the British 
associate of American Machine and Foundry 
Company. Last August a special division of 
AMF Limited was set up to handle nuclear 
affairs in Britain. They have two reactors to 
offer which are suitable for university require- 
ments. The first is a low power 10 kW light- 
water graphite-moderated reactor, known as 
the “ Educator.” So far only three of these 
have been sold. The second is a pool-type 
reactor which may be rated up to 100 kW. 
The additional power gives obvious advantages 
which the majority of English universities would 
consider necessary if the reactor is to be used for 
research. Fifteen of this type have now been 
sold throughout the world. Table 3 gives the 
main parameters of both models. 


Pool Reactor Features 


The increase in power from 10 kW to 100 kW 
necessitates the addition of a small portable 
cooling unit and certain minor alterations to the 
control system. The basic installed equipment 
remains the same. The pool is of rectangular 
shape with aluminium lining, approximately 
5ft by 8ft by 214 ft high. This provides a 
vertical height of 17 ft of water above the core 
for shielding; the lower portion of the biological 
shield is made of barytes concrete and the upper 
portion of normal concrete, giving a radiation 
level outside the biological shield of less than 
0-75 mr per hour for the 10 kW version (Fig. 7). 


Fuel and Control Elements 


The fuel elements are similar to those used by 
the USAEC, MTR and BSF reactors—each 
element contains twelve fuel plates. The control 
fuel rod elements have six fuel plates only, 
three on each side of the central guide channel 
through which the control rod enters. There 
are 35 holes in the rectangular lattice of the 
aluminium grid plate to receive the fuel elements, 


graphite reflector elements or test sample con- 
tainers. 


Experimental Facilities 


Typical usable fluxes which may be expected 
at 10kW on the pool reactor are given below 
in neutrons per sq. cm per second. Figures for 
the 100 kW must be multiplied by a factor of 10. 

Maximum thermal flux: 3 x 10*! 

Thermal column, inner face: 1 x 10” 

Thermal column, one foot inside outer face: 

1 x 10° 

Isotope production facility: 1 x 10" 

On the standard 10kW version the experi- 
mental facilities include two 6 in horizontal beam 





Fig. 4. Sectional view of the University Teaching 

and Research Reactor (UTR). Fuel storage pits 

are shown in the bottom left hand corner. For 
UTR-100 the required height space is 22 ft. 


tubes from the core face; bulk shielding facility 
in a pool 5 ft by 8 ft; pneumatic rabbit system; 
thermal column (4 ft by 4 ft) with many stringers, 
encased in an aluminium chamber, which is 
covered by an approximately 5 ft square barytes 
concrete door removed on rollers; and seven 
lin aluminium tubes which extend vertically 
from the top of the pool into the thermal 
column. The irradiation facilities on the Educa- 
tor are very similar. 


UTR Reactor 
Although the University Teaching and Re- 


TABLe 3:—Main Parameters of the AMF and UTR Reactors 

















AMF } UTR 
| Educator Pool | B 10 100 
Thermal Power... ee 10kWw 10 kW to 100 kW 10 W 10 kW 100 kW 
Fuel. . os aM dé | Uranium-alumium alloy Uranium aluminium alloy 
Uranium 235 enrichment. . 20 per cent r cent 20 to 90 per cent 
Approximate critical mass 4,000 380 } 3,300 
(gm) | 
Coolant ck ‘an ‘ Water Water 
Moderator ‘ jad Graphite and water Water Water 
Reflector .. = ve | Graphite Graphite and water Graphite 
Fuel cladding ve Aluminium Aluminium Aluminium 
Shielding Concrete Water, lead and Water and sand, Concrete Concrete 
| yee concrete 
Control | Four swinging arm type 2 Boron Carbide shim 4 Boron plate control elements 
cadmium blades on in- safety rods in cad- 
dividual drives (reac- mium lined alu- 
tivity worth greater minium sheath. 
than | per centforeach 1 Stainless Steel regu- 
rod), and dumping of lating rod (0:4 to 
the moderator 0-6 per cent reacti- 
vity worth), 
Coolant rate (gallons per 10 Natural convection 4 10 50 
minute) Ce required on 
100 kW Version) 
Central flux (neutrons per 10" 3x 10" at IGkW 10° 10" 10°? 
$q. cm per second) Pe 3x 10" at 10 kW 
Source strength .. 3 10 curies 7 curies 











search reactor range was mentioned in last 
week’s issue, further details are given below. 
This reactor, which has been developed at the 
Advanced Technology Laboratories division of 
American Standard, California, is another off- 
spring from the “Argonaut ”’ concept, using the 
water-moderated graphite-reflected system. The 
core is standardised throughout the three versions 
and it is possible to convert to another power 
level if required at a later date after purchasing. 
There are several UTR’s in operation in the 
United States and one under construction for the 
Australian Atomic Energy Commission at Lucas 
Heights, Australia. 


Three Variations 


The UTR-B operates at 10 watts (thermal 
power) and at a maximum thermal flux of 10° 
neutrons per sq. cm per second. The shield 
may be a cylindrical tank containing sand and 
water, monolithic concrete, or stacked concrete 
blocks. 

The URT-10 is a 10 kW reactor giving 10" 
neutrons per sq. cm per second thermal flux at 
the central stringer. Monolithic concrete shield- 
ing is used on this version. 

The UTR-100 is a 100 kW version and is the 
most suitable for universities. It produces a 
flux of 10'* neutrons per sq. cm per second at 
the central stringer which is sufficiently high for 
irradiation experiments. A startup heater is 
included in the system to raise the water tem- 
perature to 100° F (37-8°C) to minimise the 
required excess reactivity. 

The fuel loading is standardised in comparison 
with Jason and is located in two rectangular 
tanks as shown in Figure 4. 


UTR-100 Experimental Facilities 


Standard equipment consists of two 6in 
beam ports, one on each side of the reactor face; 
five graphite stringers in the high flux internal 
reflector region; shield experiment tank, 7 ft by 
84 ft by 124 ft deep, connected by a graphite 
duct 24 ft square by 3 ft 54 in long in the reactor 
face; thermal column 4 ft by Sft by 5ft con- 
taining 15 horizontal stringers accessible by a 
rail mounted door. As usual throughout most 
of the reactor systems discussed, access to certain 
stringers may be made through a port or plug in 
the shield closure. Additional items available 
are a radioisotope production facility, compris- 
ing a cylindrical graphite block in the central 
core region containing a ring of 12 slots for 
insertion of samples and a pneumatic tube; 
through tubes 2in square; and an irradiation 


















































Central Thimble 

mepatas Removal Tube j 

J 

|, Rabbit Tube 

554 | 

lon } 
Chamber | 
~ LL 

Reflector 

; 

a Rotary i 

Specimen Rack 

: a Zirconium 

hae Hydride 

z. 33 Fuel Element | 

SAN Ry 28 

(6849 c) “ENGINEERING” | 








Fig. 5 Core and reflector assembly of the Triga 
Mark II. Beam tubes Thermal column are not 
shown. 
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Fig. 6 (above) Plan view of the Jason core assembly and the pattern of the 
various core loadings possible showing the different critical masses required. 


cavity 2ft by 2ft by 2ft over the thermal 
column, made accessible by a removable con- 
crete lid over the cavity. These facilities are also 
available for the 10kW version and in a much 
reduced number for the “ Basic ’’ version. 


Customer Requirements 

The above considerations of each reactor 
design show that there is strictly no limit to the 
number of irradiation facilities, and it is usual 
to build a reactor to the requirements of each 
customer. The fuel for the Triga reactor is 
always supplied with it but in the case of Jason 
and Consort the customer is encouraged to try 
and hire the fuel from America since the 
American charge is considerably less than that 
of the UKAEA. AMF Limited state that either 
American or British fuel may be used in their 


range. 
Staffing 


The staff required to run a small research 
reactor may comprise six to seven people. 
The director and his assistant must be fully 
qualified to operate the reactor and will have 


Taste 4:—Typical Experiments that may be conducted on a 
University Reactor. (Taken from General Atomics’ literature 
available for Triga II.) 

I. REACTOR OPERATION AND PERFORMANCE 
Radiological Safety Survey: Effects of a Beam Catcher. 
Time Response of Reactor Safety Systems. 

Operation of the Reactor. 

Control-rod and Power Calibration. 
Temperature Coefficient of the Reactor. 
Reactor Kinetics. 


iL. ene ote PHYSICS 
7. Determination of Neutron Flux Distribution by Foil 

Activation. 

8. Fast Gamma-ray Shielding. 

9. Sarma od Intensity in the Core. 

10. Fission Properties of Uranium 235. 

11. The Kinetic Energy of Fission Fragments. 

12. Delayed Neutron Emission in Uraniuam 235 Thermal- 
Neutron Fission. 

13. \ — are 
Neutrons. : 

14. Measurement of the § A h 

15. Albedos of Water — Paraffin for Tort Neutrons. 

16. The Importance Function. 


Ill. NUCLEAR PHYSICS 
17. peeee f Absorption Cross Section by Danger Coefficient 
18. Self-shielding and Absorber I 


interaction. 
19. Neutron Absorption Cross Sections with a Pile Oscillator. 
20. Measurement of Thermal ae Cross Sections. 


eePnnr 








: é bs Satatesed 
30. Radiation Damage in Metals. 
Vv. NUCLEAR CHEMISTRY 
31. Determination of eens Yields in the Thermal 
— Urani : 
suilard- Chalmers Process with Ethyl Iodide and Per- 


Neutron vation Analysis of (Trace Quantities). 
x. Neutron Activation Ana WF Gahan G0 and Conner ot 


Fig. 7 (right) Sec- 
tional view. of the 
American Machine 
and Foundry (AMF) 
Pool Recator showing 
the distribution of 
radiation facilities. 


undertaken a preliminary approved training 
course on reactor operation. In addition, four 
or five technicians will be required to assist in 
operation of experiments or at least be familiar 
with the reactor and its facilities in order to 
“ bridge the gap” in the event of illness for 
example. There must also be a qualified health 
physicist on the site to keep a careful check on 
radiation levels. 


Research Main Aim 

The General Atomic Division have published 
considerable literature of some experiments 
feasible for university use, and a list is given in 
Table 4 of a few that are possible for example 
on the Triga Mark 2. It may be assumed that 





Fig. 8 View into the top of the Jason core show- 

ing the annular loading and the internal graphite 

reflector with the vertical and four eccentric beam 
holes. 
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it is possible to conduct similar experiments on 
the other reactor models considered in this 
article for the same power rating. Also it 
should be emphasised that the experiments in 
Table 4 by no means exhausts the number of 
experiments possible. Although one purpose of 
installing a reactor at a university is the educa- 
tion of first degree students, this is not generally 
considered the main object. The first aim is 
normally pure research for higher degree students. 
In this way some decentralisation of research 
from Authority and commercial establishments 
would be achieved. The presence of a reactor 
on a university site may encourage faculties 
other than engineering to employ the irradiation 
facilities. It is a strong argument for putting 
the reactor actually on the university site. This 
policy has been adopted as often as possible in 
America, since it encourages the participation of 
other faculties. 


Why Not Simulators? 


It has been suggested that reactor simulators 
would be better for educational purposes, and 
would exclude any chance of radiation hazard. 
A simulator cannot, however, provide the 
research facilities that have been described as 
the main value of a research reactor. Although 
a simulator may demonstrate the manner in 
which change in power level affects control-rod 
movement, and the effect of various trips, 
temperature coefficient and xenon poisoning, 
the cost for these extra variants is considerable 
and also qualified personnel are required to 
operate it. 


Ministry Approval 

All the university reactors in the United 
Kingdom will be governed by licences issued by 
the Ministry of Power. The Ministry will 
inspect all the proposed sites to ensure that no 
harm can come to the surrounding community. 
It will also approve the design and safety require- 
ments and probably initially limit the power 
level. Any alterations in the arrangement of the 
core may also be subject to control. 
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NEW ZEALAND 


MINISTRY OF WORKS 





The New Zealand Government Ministry of Works invites 


applications for Permanent Staff appointments. 


Positions 


available are: 


CIVIL ENGINEERS 

Qualifications—Corporate membership 
of the Institute of Civil Engineers, 
London: Commencing salaries from 
£985-£1700 per annum. 


ASSISTANT CIVIL ENGINEERS 
Qualifications—A University Degree in 
Civil Engineering which gives exemption 
from Final Parts I and Il of the 
A.M.I examination; or other 
qualifications exempting from Parts I 
and II of A.M.LC.E. plus at least 
5 years’ appropriate experience. Com- 
mencing salaries from £900-£1120 per 
annum. 


MECHANICAL AND 
ELECTRICAL ENGINEERS 
(AND ASSISTANTS) 
Qualifications—Corporate membership 
of the Institutions of Mechanical or 
Electrical Engineers, London, or for 
Assistants a University Degree in 
Mechanical or Electrical Engineering or 
Graduate Membership of the above 
Institutions—Commencing salaries for 
Engineers £985-£1700 and for Assistants 
up to £1120 per annum. 


BUILDING SERVICES 
ENGINEERS (AND 
ASSISTANTS) 
Qualifications—Corporate membership 
of the Institution of Mechanical Engi- 
neers or of the Institution of Heating 
and Ventilating Engineers, London, or 
for Assistants, a University Degree in 
Mechanical Engineering or Graduate 
membership of the above Institutions. 
Commencing salaries for Engineers, 
depending on experience, £985-£1700 
and for Assistants up to £1120 per 
annum. 





DRAUGHTSMEN—CIVIL AND 
STRUCTURAL 
Qualifications—Ordinary or Higher 
National Certificates or the final examina- 
tion of the City and Guilds, London, or 
Associate Membership of the Institution 
of Structural Engineers are desirable but 
primary requirement is for skilled and 
speedy draughtsmen with substantial 
experience at the drawing board and in 
the types of civil engineering work 
designed by the Ministry of Works, 
Commencing salary up to £1120 per 
annum. 


DRAUGHTSMEN— 
MECHANICAL, ELECTRICAL 
AND BUILDING SERVICES 
Qualifications inary or Higher 
National Certificate in Mechanical or 
Electrical Engineering or equivalent 
examination, and at least 3 years’ experi- 
ence in draughting, design and calcula- 
tions. Commencing salaries up to 
£1120 per annum. 


QUANTITY SURVEYORS 
AND ASSISTANT QUANTITY 
SURVEYORS 
Qualifications—Quantity Surveyors must 
be Associates of the Royal Institute of 
Chartered Surveyors or the Quantity 
Surveyors’ Institute. Assistant Quantity 
Surveyors should have passed the inter- 
mediate sections of those examinations. 
For both positions experience is 
required in the measuring and pricing 
of the building and allied trades, in final 
accounts and adjustment of contracts. 
Commencing salaries up to £1400 
for Quantity Surveyors and up to £1120 
for Assistants. 


Subject to completion of a Bond to remain in the service for 3 years, successful applicants will 
be assisted with expenses incurred in travelling to New Zealand. A superannuation scheme is 
available and there are generous annual and sick leave privileges. 

Enquiries mentioning this publication, quoting reference number B11/30/23 and indicating the 


position sought, should be addressed to The High Commissioner for New Zealand, 415 Strand, 
Full details of housing available, fares payable, career prospects, type of 


London, W.C.2. 


work, terms of contract, local conditions and application forms will then be supplied. 








GENERAL 


FACTORY MANAGER 


Applications are invited by BRYANT & MAY LIMITED for a GENERAL FACTORY 
MANAGER to take charge of a group of factories overseas. 

Initially the successful candidate will receive training in the United Kingdom and be 
given every opportunity to familiarise himself with the industry. Within a reasonably short 
time he will be expected to assume full responsibility to the Board overseas for the operation 
of the factories. 

Commencing salary range £3000-£4000, Candidates, preferably aged 40-50, must offer 
a successful record of senior management experience in the light engineering industry. 
Previous experience in charge of a group of factories essential. A University degree and 
a professional qualification in mechanical engineering are desirable and some knowledge 
of industrial chemistry would be an advantage. 

Applications containing brief details should be addressed ‘to the 

PERSONNEL MANAGER (WORKS), 
BRYANT & MAY LIMITED, 
FAIRFIELD ROAD, 


BOW, LONDON, E.3. 


quoting Ref. No. 160. 
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ADMIRALTY—NAVY WORKS DEPT. 


ELECTRICAL & MECHANICAL 
ENGINEERING DRAUGHTSMEN 


Vacancies exist in Navy Works Depart- 
ment Drawing es as shown below and 
occur at Establishments elsewhere in 
United Kingdom from time to time. 

The posts are non-pensionable but 
there will be opportunities for transfer 
to the Established staff. 

Applicants must be competent 
Draughtsmen and experienced in one 
or more of the following types of work .— 
Electrical (vacancies at Pinner (Middx.), 

Portiand and Devonport). 

(a) Preparation of specifications, draw- 
ings and schedules for electrical 
equipment. Précis of firms’ tenders. 

(6) Electrical installations in domestic 
and industrial buildings. 

(c) Cable installations, switchgear, etc. 

(d) Airfield lighting. 

ical (vacancies at Pinner 
(Middx.), Portsmouth, Portland, 
Liverpool, Rosyth, London). 

(a) Preparation of specifications, draw- 
ings, schedules and précis of firms’ 
tenders. 

(6) District heating, including boiler 
installations, heating and air condi- 
tioning of domestic and specialist 
buildings. 

(c) Layouts of engineering installa- 
tions and workshop machinery. 

(d) All classes of lifting appliances, 
pumping i lations, test plants, 
cooking equipment, etc. 

Possession of O.N.C. or similar 
qualification will be an advantage. 
Consideration will be given to successful 
candidates being granted assistance 
to obtain technical qualifications. 








Salary (Men): National Rate—subject 
to slight variation t on location: 
starting from £580 (at 21) to £870(28 
and over): maximum of scale—£955 p,a. 
(National Rate). 

Opportunities occur for promotion to 
Leading grade-—salary maximum £1115 
p.a. (National Rate). 

Five-day week: annual leave 18 days 
rising to 22 after 10 years. 

Candidates, who must be British sub- 
jects, are invited to apply in writing, giving 
details of ations and experience to 
Director General, Navy Works, Admiralty, 
Chamberlain Way, Pinner, Middlesex. 
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REPRESENTATIVE 
(Engineering Products) 


LONDON AREA 


for a long-established medium-sized expanding 


y manufacturing a wide variety 


Compan: 
of drive and conveyor beltings. This a carries a basic starting salary of 
£1250, plus a bonus up to £150. The wus ¢ is consolidated in the 
following year’s basic salary. Other benefits include a company car, pension scheme and 
some allowances. Removal expenses will be met. 

The Representative will cover an area of London and the Home Counties north of 
the Thames, containing existing accounts and very considerable sales potential. Sub- 
stantial technical and advertising support is available to those in the field. The 
Representative will have some discretion to adjust prices. Training in 
Company products will be given. 

Desired qualifications include a proven ability to sell engineering products to the 
engineering industry, together with mechanical and mathematical aptitudes. 

Please write briefly in first instance quoting Reference No. 858, to:— 


ASHLEY ASSOCIATES LTD. 


PETER HOUSE, MANCHESTER 1, 


RETAINED TO ADVISE ON THIS APPOINTMENT 
The strictest 


lence will be observed and ne detaile of 


Shiaicw alt to fewel dams otto samiast pena 


D 323 























annum). 
tions and experience, which 
have been in the service of a local authority. 


ADMINISTRATIVE COUNTY OF 
LEICESTER 


APPOINTMENT OF SENIOR BRIDGE 


Applications are invited from suitably qualified 
engineers for the above appointment in Salary Scale 
“A” (£1410 rising to a maximum of £1565 per 
Starting salary dependent on qualifica- 
need not necessarily 


essential user car allowance on the County Scale 
will be paid. 

Forms of application obtainable from the COU NTY 
ENGINEER AND SURVEYOR, COUNTY 
OFFICES, GREY FRIARS, LEICESTER. CLOS- 
ING DATE, 17th NOVEMBER, 1960. 

JOHN A. CHATTERTON, 
CLERK OF THE COUNTY COUNCIL. 
GREY FRIARS, 


LEICESTER. 
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ications are 
OFESSORS in 1) 
(2) PHYSICAL CHE 


(4) a good 
sary. 
according to qualifications a 


UNITED KINGDOM TECHNICAL 
ASSISTANCE 
invited for 


Salaries for all ge 


appointments as 
NUCLEAR PHYSICS, 
ISTRY, (3) ANALYTICAL 
CHEMISTRY and (4) HYDRAULIC ENGINEER- 
ING at the UNIVERSITY OF 
PAKISTAN. Applicants should have for 
Doctorate, (2) and (3) Ph.D. in appropriate fieid, 

degree. Teaching experience is also 
£2600-£3600 
experience, plus 


PESHAWAR, 


enerous tax free allowances, all emoluments paid 
y U.K. Government. For further information and 
application form write to MINISTRY OF LABOUR 

(E9), 26/28 KING STREET, LONDON, 8.W.1. 
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THE ROYAL COLLEGE 
oF 
SCIENCE AND TECHNOLOGY 
GLASGOW 
DEPARTMENT 
OF 
ELECTRICAL ENGINEERING 


Applications are invited from suitably qualified 
engineers for the following appointments:—- - 


SENIOR LECTURER 


With specialised experience in high voltage engi- 
neering. 


TWO LECTURERS 


To undertake teaching and research in electrical 
technology. 

The Department has a large and expanding research 
interest, and a steady growth in the numbers of 
undergraduate students. Additional staff are 
required for lecture courses on a variety of special 
— and for the supervising of research in these 
fieids. 

Salary scales—-Senior Lecturer, £1975 by £75 to 

£2275. 


Lectarer, £1060 by £50 to £1400 by 

£75 to £1850. 
with initial placing according to qualifications and 
experience. Form of application may be obtained 
from the SECRETARY, GEORGE STREET, C.1 
D 297 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 
EXPANSION OF BUILDING PROGRAMME 


PRINCIPAL ASSISTANT ENGINEER—SCALE 
I] required in Regional Engineer's Department. 
The candidate appointed will be in charge of a team 
responsible for a major division of the work of the 
Department, covering the design of Mechanical, 
Heating and Ventilating and Electrica! Services for 
new hospitals, extensions, etc. It is essential, 
therefore, that those applying for this post should 
have had considerable experience in the design of 
service installations in large buildings, the control of 
design staff and the implementation of Contracts on 
site. The successful candidate will also be expected 
to prepare briefs for Consulting Engineers appointed 
by the Board to undertake the design of certain of 
their works; also advising Consulting Engineers 
during all stages of the implementation of the 
Engineering Works. 

Applicants for the ts should be Corporate 
Members of the Institution of Mechanical Engineers 
and/or Institution of Electrical Engineers. Salary 
scale £1665-£3035 p.a., plus London Weighting £50. 
Superannuable. 

APPLY, stating age, qualifications (with dates) 
and experience, with names and addresses of two 
referees to the SECRETARY, NORTH WEST 
METROPOLITAN REGIONAL HOSPITAL 
BOARD, 40, EASTBOURNE TERRACE, LONDON 
W.2, quoting reference NO. 857, by 14th NOVEM- 
BER. D 284 
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RHODESIA RAILWAYS 
VACANCIES FOR SIGNAL AND 
COMMUNICATIONS TECHNICIANS 


Applications are invited to fill vacancies in 
Rhodesia for Signal and Communications Tech- 
nicians who are qualified in performing both signalling 
and telecommunications work, also applicants 
— to perform either mechanical or trical 
work. 

Single men between 25 and 35 years of age pre- 
ferred, but married men within this age limit will be 
accepted provided they are prepa to travel to 
Rhodesia alone in the instance, 

Salary scale, 62s. Od. to 68s. per day. 

Free passage, . service conditions, 
including annual leave with pay, sick pay and good 
prospects of ancement. 

Applications in writing should be addressed to 

HE LONDON AGENT, 
RHODESIA RAILWAYS, 
241, SALISBURY HOUSE, 
LONDON WALL, LONDON, E.C.2 
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i. ne eae Ga De ne te De he De he Dee te Oe te De te De ate Oe Me De ie Oe ie be at De te Ge te Ge be Ga Le ie PSV 
$e CLERK OF WORKS (ENGINEERING) required 
os for supervision of site works in various establish- 
< ments. ee 
Co NING 2? Applicants must have served an apprenticeship in 
$s mechanical or electrical engineering and have had 
si not less than five years’ experience supervising site 
$e COMMONWEALTH OF installations. They must be capable of supervising 
AND S$ both mechanical and electrical work. 
$s AUSTRALIA Salary scale, £800 by 40 (5) by 50 (1)-£1050, plus 
2s DEPARTMENT OF WORKS ren —- Weighting. Superannuable, Whitley 
be oe ay ouncil conditions. 
OPERATION $8 NORTHERN TERRITORY APPLY, stating age, qualifications and expettonee, 
4 with names and addresses of two referees (preferably 
3? PAPUA AND NEW GUINEA employers) to SECRETARY, NORTH WEST 
$s METROPOLITAN REGIONAL HOSPITAL 
OF $4 ARCHITECTS BOARD, 40 EASTBOURNE TERRACE, W.2, 
$s quoting reference 859 by 16th NOVEMBER. PD 332 
>4 TY EY 
NUCLEAR eS ee os 
> 
$e ENGINEERS 
$§ Civil — ooches yy Sereecucal — Hydraulic CITY OF BIRMINGHAM 
S$ L 
POWER STATIONS = 3) siete neies sconce | sovcarion conmra 
J ON work in the tropical areas of t 
z3 NORTHERN TERRITORY and PAPUA ASTON TECHNICAL COLLEGE 
> @ NEW GUINEA at DARWIN, PORT ra . 
z3 MORESBY. LAE and RABAUL. Whitehead Road, Birmingham, 6. 
i ; « ¢ ARCHITECTS should be members of the PRINCIPAL: D. DUDGEON STOCKLEY, B.Sc., 
A number of responsible new appointments have been created 33 Roval Institute of British Architects or ape wel 
; team sees ‘ 1 ‘ ald the diploma of a recogn Schoo! 
im a engaged on the commissioning and early operation $$ sbinaene : = yg are a for the oo aa in 
4 4 ERS should be members of the ne partment of Mechanical an roduction 
of Nuclear Power Stations. $ e appropriate British institution or hold a Engineering: (i) LECTURER, to teach production 
. os eunnnt Ror 1 bie st oes — up to Higher see ire y ahem oy 
5 ; ; 5 « should be and Diploma level. Degree or equivalent desirable, 
Candidates should be either Associate Members of a major 98 Chartered Barveyors or the Institute of | ence. Salary, £1870 x £85 to £1580.” (li) ASSIS. 
4 : H ‘ : ‘ : H $e Quantity Surveyors. TANT, GRA DE B, to teach mechanical and possibly 
protessio institution or ho. quail cations lea ing to Associate $e VACANCIES: NORTHERN some production engineering subjects associated 
e : . : . . se TERRITORY with C. & G.L.I. and National Certificate and 
Membership. Some experience in the operation of conventional $$ ARCHITECTS: Grade 3, two; Grade 2, Diploma Courses. Appropriate qualifications and 
P Pas’ - se two. practical experience essential. Salary, £700 x 
plant would be desirable. Full training in the operation of $3 CIVIL ENGINEERS: Grade 3, two: £27 10s, to £1150 with appropriate increments for 
* . ¢ Grade 2, two. egree, training, industrial experience and teaching 
Nuclear Power Stations will be arranged for the successful $e STRUCTURAL: Grade 3, one. experience. 
‘ $$ MECHANICAL: Grade 3, one. ‘urther particulars and an application form 
candidates. S< HYDRAULIC: Grade 3, one; grade 2, obtainable from the Principal, to whom applications 
ss pap scieeneasbbenhs a be ena 3 Pog, se FOURTEEN DAYS of 
. < _ the appearance of this advertisement. 
Please write Box Number 22 ARCHITECTS: Grade 3, two, Grade 2, E. L. RUSSELL, 
$s Quantity suavevons: Gna CHIEF EDUCATION OFFICER. DPD 329 
EG 1046 LPE, ROMANO HOUSE, 23 ~—* 
Ss two. : ; mi *- ms 
ss CIVIL ENGINEERS: (Grade 3, one; 
399/401 STRAND, $e Grade 2, one; Grade 1, one 
2s aukee a 3, two : LANCHESTER COLLEGE OF 
< : Grade 3, one; Grade 2, 
LONDON, W.C.2. se one. TECHNOLOGY, COVENTRY 
D S< SALARY RANGES: 
D 289 <4 Grade 1, £1290, 8 annual increments of PRINCIPAL: A. J. RICHMOND, B.Sc. (Eng.), 
$e £55 to £1730. Ph.D., M.1.Mech.E. 
se Grade 2, £1730, 2 annual increments of 
§< £55 to £1840. Applications are invited for the post of: 
7 A Ah rsh Ah Ah hhh Ah Ah Ah Ahhh Ah ah Ahhh dan + Grade 3, £1840, 3 annual increments of 
Ay pg Aa Ag Aaya apg pg efigh Age hay fg epg fg ggg epg apg ofgde ghey * £55 and 1 at £65 to £2070 SENIOR LECTURER IN AIRCRAFT 
PLA GL AIIV Vv vv veveveY VevevVe veveve VevevVY YP eerrwUWOVse DISTRICT ALLOWANCE: (in addition STRUCTURES 
to the above): Married, £275 per annum; 
Single, £175 per annum. Duties to commence from a date to be arranged. 
ATTRACTION ALLOWANCE: Papua Salary £1550 by £50 to £1750 per annum. In 
New Guinea ONLY. £75 p.a. for married certain circumstances a successful candidate may 
THE UNITED men and further £50 p.a. (both married be paid a commencing salary above the minimum 
and single) subject to completion of of the scale. 
2 years’ service. _ The Department is now partially accommodated 
a ag uae s,  pareete but at aioe in new ——- and completely new and well- 
low those paid elsewhere in Australia. equipped laboratories are planned to come into 
NUCLEAR SAFETY COMPANIES LT? LEAVE: Ten weeks recreation leave every —— by — The hm now to be appointed 
two years with return air fares (at will have a substantial responsibility for equipment 
A vacancy on the permanent staff WORKINGTON IRON & STEEL concession rates) to Sydney from Papua in the Aircraft Structure on of the Seramunent 
exists for a MECHANICAL OR COMPAN New Guinea and from Darwin to any including the development of research. The Depart- 
ELECTRICAL ENGINEER as an Y capital city of the Commonwealth ment already offers a sandwich course in Aero- 
zasistant to the engineer in charge of the Branch of The United Steel C ies Limi ACCOMMODATION : Furnished nautical Engineering in addition to various part-time 
REACTOR SAFETY SECTION of the aps iSeteat a: ‘eel Companies Limited modern tropical houses available married courses. Considerable development in reiation to 
COMPANY'S SAFETY DEPART- DESIGN men—rental 10 per cent of minimum new courses is anticipated within the next year 
MENT “He will be concerned mainly ae (excluding a furniture By see particulars and application forms obtain- 
" ances 7 rental 10 per cent of capital value. Full able from REGISTRAR, LANCHESTER COLLEGE 
vant aa on oe mpi gate ENGINEER board available single men in hostels at OF TECHNOLOGY, PRIORY STREET, COVEN- 
; to , moderate tariff. TRY, to whom completed forms should be returned 
eee ee Pees allie of bias Gate be do mee FARES: Will be provided for successful | by 30th NOVEMBER. 
Candidates should be between 25 and - Division pe gene Fg By Fae a applicants and dependants, subject to es _W. Lb, CHINN, 
30 years of age and should have a first responsible to the Chief Engineer for the applicant completing an appropriate DIRECTOR OF EDUCATION. D330 
ge direction ‘and. supervision. of "engineeing ee eee” ee 
with some works experience. n apt- design. The design work will be concerned +g ; > - : $$ $$$$_____—_ 
tude for analytical work and some know- with blast furnace plant, ore t APPLICATION FORMS and further parti- 
ledge of reactor technology are essential ; steelmaking shenk roliing rail a wo colave from: SURREY EDUCATION COMMITTEE 
ein Pore reate ates || cossiemenhcormisietie || Qoeacytenrnyurrueus 
o c , . steam and water. He wi a design sta: a \ N, W.C.2. . ; atin artnier aiaeereters 
The succes — pr of engineers, technicians and dccndiianen. quoting ref. 60/6019 ne ee e dp cesiaeres 
tack xtens! 4 ‘ JLEGE 
prepared rien ry pene ptrener tr Sound experience of design in relation Applications close on 15th DECEMBER, en : 
opportunity to obtain wide experience of pat can 2 ap ae ae ee ee 1960 D319 HEATH ROAD, WEYBRIDGE 
industry, is essential. Required in Department of ENGINEERING, 


teachers of :— 
(a) TECHNICAL MATHEMATICS to Ordinary 
and Higher National Engineering students with 


sent to:— 
scheme and offers a house or arrangements 
The Personne! Officer, for assisted house purchase. Bs: BOARD Engineering Degree or high academic qualifica- 
E/I41 Apply in full (in strict confidence) tions and experience in teaching mathematics. 
(Ref. E/141), without delay to:— ENGINEERING ASSISTANTS (6) ELECTRICAL ENGINEERING in subjects to 
Atomic Power Constructions THE SECRETARY O.N.C. standard initially and to assist with C & G 
Limited, WORKINGTON IRON & STEEL CO., Sickie: acai: i aa 
P.O. Box 90, . P.O Box NO. 5, . Salary £600-1070 per annum. Interesting work re Aircraft fodeeiry saunas secmmemnde. 
28 T ids Road MOSS BAY, WORKINGTON, in Regional Engineer's Department on design and tions ‘ ine 
heobal ’ : CUMBERLAND installation of mechanical and electrical services for (c) M ACHINE SHOP ENGINEERING for € & ¢ 
London, w.c.i Endorse envelopes “ Personal” and new hospitals and alterations to existing. Previous coemes. Intermediate and Final 'y ae a i 
D 506 quote reference DE. D 251 hospital experience desirable but not essential.— allied Trade Courses weteiea 














Applications are invited for 


SENIOR AND INTERMEDIATE 
DRAUGHTSMEN 


IN ENGINEERING DEPARTMENT 


Experience in 


and im t development work in connection with package and portable LECTURER in PRODUCTION ENGINEERING. 
, ition ing apparatus. Candidates should be well qualified, with appropriate electrical measurements, control engineering, or 
aaa - experience, and able to teach Production Engineering microwave engineering. Salary on the scale £1050 i 
x £50 to £1400 x £75 to £1850 (efficiency bar at ; 


the air conditioning and refrigeration field desirable, Interesting 


Write, giving full details of past experience and qualifications, to: 


THE SECRETARY, TEMPAIR LTD. 


Victoria Works, Maidstone, Kent 


D 328 








Apply (quoting Eng. 11) naming three referees to 
SECRETARY. 10 AUGUSTUS ROAD, EDG- 
BASTON, BIRMINGHAM, 15 (from whom further 
details can be obtained) by 10th DECEMBER. 
1960. 


D 327 


CITY OF LEICESTER 
EDUCATION COMMITTEE 
LEICESTER COLLEGE OF TECHNOLOGY 
AND COMMERCE 


PRINCIPAL: R. E. WOOD, M.Sc., F.Inst.P 


ere are invited for the mt of 


subjects to a high level. Salary, Burnham Scale, 

£1370 to £1550 per annum, with increments for 
approved experience. 

urther particulars and forms of application may 

be obtained from the REGISTRAR, LEICESTER 

COLLEGE OF TECHNOLOGY AND COMMERCE. 

D 326 


Salary, Burnham Technical Scale, Grade B. 
Application form from the PRINCIPAL, to be 
returned as soon as possible. D 325 


THE UNIVERSITY OF LEEDS 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 


Applications are invited for appointment to two 
LECTURESHIPS in the DEPARTMENT of 
ELECTRICAL ENGINEERING. Candidates should 
have good academic qualifications and industrial or 
other experience in one of the following fields: 
electric power engineering, electrical machines, 


£1550), according to age, qualifications and experi- 
ence.— Applications (three copies), together with the 
names of three referees, should reach the REGIS- 
TRAR, THE UNIVERSITY, LEEDS, 2 (from whom 
further particulars may be obtained) not later than 
2nd DECEMBER, 1960. D 324 
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ENGINEERING 4 November 1960 [Supplement] 


THE MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 

( FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


The Governing Body invites applications for A 
LECTURESHIP, AN ASSISTANT LECTURE- 
SHIP AND A DEMONSTRATORSHIP IN MECH- 
ANICAL ENGINEERING in the College, with 
corresponding title and status in the University of 
Manchester. 

Candidates for the Lectureship should preferably 
have a major interest in Fluid Mechanics, Automatic 
Control or Theory of Plasticity, and must be prepared 
to do research for higher degrees in one of these 
fields. In addition to limited Departmental teach- 
ing, candidates for the other posts would be expected 
to undertake research, under guidance, in the Theory 
of Plasticity. Salary: Lecturer, in the scale £1050- 
£1850; Assistant Lecturer, in the scale £00-£950; 
Demonstrator, £675. F.S.8.U. and family allow- 
ances. 

Conditions of appointment and form of application 
may be obtained from the REGISTRAR, THE 
MANCHESTER COLLEGE OF SCIENCE AND 
TECHNOLOGY, MANCHESTER, 1. The last day 
for the receipt of applications is SATURDAY, 
26th NOVEMBER, 1960. 

BOWDEN, 


B. V. 
PRINCIPAL OF THE COLLEGE 


D 295 








INSTRUCTOR (UNESTABLISHED) 


MINISTRY OF LABOUR require MILLING 
MACHINE SETTER/OPERATOR as INSTRUC- 
TOR (UNESTAB,) at the LEICESTER GOVERN- 
MENT TRAINING CENTRE. Must be British 
Subject, experienced, fully skilled, able to teach his 
trade and supervise the work and maintain control 
of trainees. Should preferably possess O.N.C. or 
C. & G. Certificate or equivalent qualifications. 
Will be required to pass a theoretical trade test 
before oppolatment and a practical test after taking 
up appointment. Prospect of eventual establish- 
ment. Salary, £955 p.a. at age 30 years or over, 
rising by annual increments to £1030 * Write for 
application form to: THE MANAGER, MINISTRY 
OF LABOUR, GOVERNMENT TRAINING 
CENTRE, HUMBERSTONE LANE, ras 

»310 


CIVIL ENGINEERS 


MINISTRY OF TRANSPORT: CIVIL ENGI- 
NEERS. Pensionable posts for men and women at 
least 25 and under 35 on January 1, 1960 (extension 
for regular Forces service, Overseas Civil Service, 
established civil service, and temporary Government 
service as Civil Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil Engineers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential; knowledge of 
Highways Authorities’ procedure desirable. Salary 
(men, London), £830-£1125 according to age, rising 
to £1300. Promotion prospects.—Write CIVIL 
SERViCE COMMISSION, 17, NORTH AUDLEY 
STREET, LONDON, W.1, for application form, 
quoting S$ 64 D 312 


CHEMIST OR PHYSICIST 


MINISTRY OF AVIATION, Royal Ordnance 
Factory, CARDIFF, require CHEMIST or PHYSI- 
CIST (E.0. grade). Knowledge of analysis of 
ferrous ana non-ferrous metals, electric-plating 
solutions, etc , heat treatment, electro-plating and 
metal finishing or knowledge of health physics 
associated with radio activity and toxicity. Qualifi- 
cations: Pass degree, H.N.C. or equivalent in 
Chemistry or Physies; G.C.E. (A level); GCE. 
(O level) with O.N.C. Salary: £1045-£1285 (min 
age 27). Opportunities (normally for those under 31) 
to compete for established posts.—Forms from 
MINISTRY OF LABOUR, TECHNICAL AND 
SCIENTIFIC REGISTER (K), 26 KING STREET, 
LONDON, 38.W.1, quoting reference F.761/OA. 
D311 


MANCHESTER REGIONAL 
HOSPITAL BOARD 


MANCHESTER REGIONAL HOSPITAL BOARD 
invite applications from QUALIFIED MECH- 
ANICAL AND/OR HEATING AND VENTI- 
LATING ENGINEERS for two posts of MAIN 
GRADE ENGINEER. Salary scale: £910 by £35 (1) 
by £40 (2) by £43 (5) by £50 (7) to £1600. National 
Health Service conditions and superannuation 
scheme. 

Application forms obtainable from the SECRE- 
TARY, MANCHESTER REGIONAL HOSPITAL 
BOARD, CHEETWOOD ROAD, MANCHESTER 8, 
to whom they should be returned by 14 sates ER, 
1960. ) 227 





APPOINTMENTS OPEN 


MECHANICAL ENGINEER 


Applications are invited for an appointment as a 
MECHANICAL ENGINEER in a large factory in 
CENTRAL SCOTLAND for Maintenance and 
Development work on heavy plant: candidates 
should have a degree or equivalent qualification 
and some experience in work of a similar nature; 
interesting work, prospects of advancement, Staff 


Pension Scheme. —BOX D318, Offices of 
ENGINRERING. 

ENGINEER BUYER 
LEADING LONDON EXPORT MERCHANTS 


require ENGINEER BUYER; age 30/35, H.N.C. 


(Mech.) or (Elec.), minimum qualifications desirable ; 
commercial/technical sales correspondence experi- 
ence essential. Salary according to age and experi- 
ence.—BOX D 305, Offices of ENGINEERING 


‘Engineering’ Appointments Section, page thre: 








HEATING 


HIGH VELOCITY 
AIR CONDITIONING 
AND 
VENTILATION 





DESIGN ENGINEERS 
& DRAUGHTSMEN 


both Intermediate and Senior, who 
are interested in joining a 
progressive Company, are invited 
to apply for permanent appoint- 
ments with top Salaries. Pension 
Scheme with free Life Assurance, 
five-day week and Spring and 
Summer Holidays up to three 
weeks. Excellent working con- 
ditions and prospects. 


Full particulars of qualifications 

and experience should be 

addressed to BOX DA 2686, 
cio WHITE’S, LTD., 


72, FLEET STREET, E.C.4. 
D 315 





SENIOR HEATING AND VENTILATING DRAUGHTSMAN 


CARRIER ENGINEERING COMPANY, LIMITED, LONDON 


Wish to appoint for their London Office a senior man in the Estimating Section 
of the Heating and Ventilating Division. The specialised requirement is 
knowledge of modern Boiler House equipment for high and low pressure 
water and steam installations, and the ability to make good layout drawings. 
Experience in discussing technical matters with clients and architects desirable. 
This is a permanent position commanding a good salary and participation in 
Pension and Profit Sharing schemes. 


Please apply in writing, giving details of age, training, technical qualifications 


and past employers to the 
Personnel Officer, Carrier Engineering Company Limited, 
24 Buckingham Gate, London, S.W.! 


All Applications will be treated in the strictest confidence and no reference 
made to present employer without applicant's permission, D 338 














STRESS ENGINEER 

DAVY AND UNITED ENGINEERING 
COMPANY LIMITED—the largest pro- 
ducers of rolling mill equipment in Great 
Britain are looking for a Graduate Engineer 
capable of conducting theoretical and 
experimental stress analyses on components 
of steel works plant at the design stage. 

He will be employed in the expanding 
Research and rg ge Department and 
will be responsible for the operation of a 
Jessop-Leech Photoelastic Bench recently 
installed for the solution of the more intract- 
able stress problems. There are complete 
facilities for fundamental investigations in 
the Research Workshop, also a_ Field 
Research Team equipped to carry out 
stress measurement on working components. 

Comprehensive amenities and Super- 
annuation Scheme.—Apply with full details 
of age, experience and qualifications, to 

PERSONNEL DEPARTMENT, 
DAVY AND UNITED ENGINEERING 
COMPANY LIMITED, 
DARNALL WORKS, 

SHEFFIELD 9. D 292 








J. H. FENNER & CO. LTD. 
POWER TRANSMISSION ENGINEERS 
MARFLEET, HULL 


ASSISTANT 
WORKS MANAGER 


This rapidly expanding Company invites 
applications from men of proved ability for 
the post of Assistant Works Manager, 
Engineering Division. Duties will include 
the co-ordination of all aspects of production 
and general administration of a modern 
machine and fitting shop employing 350 
personnel on large batch production 

Candidates should be aged 30-35 years, of 
Degree standard, have had a minimum of 
five vears’ experience in a similar capacity 
and be familiar with the latest production 
techniques. The ability to maintain sound 
industrial relations is essential._-Applica- 
tions stating age, qualifications and fullest 
details of experience should be addressed to 
the PERSONNEL MANAGER. D 301 





WHESSOE LIMITED REQUIRE 
THREE YOUNG ENGINEERS 


in the fast-expanding light products section of the 
Engineering Division. They should be university graduates, 
or have equivalent Institution exemption, and should be 
under 30 with at least one year's industrial experience, 
preferably in light engineering. 


Mechanical Engineer 

for design and development work, with some 
knowledge and experience of shop production methods 
in light engineering. Reference 55/60 


Chemical Engineer 

with mechanical leanings, or Mechanical Engineer, for 
contract work including customer contact, for which 
an orderly mind, an acceptable personality, and some 
business flair are important. Reference 55/60 


Electrical Engineer 

with a bias towards instruments and electronics 
with some knowledge of transistors and 
associated circuitry. Reference 57/60 


These are permanent positions with rapidly expanding 
prospects, with three weeks holiday over 25, and generous 
pension and life cover; removal expenses will be defrayed 
and help with housing may be given. The Company's 
main works are in the pleasant town of Darlington which 
is surrounded by most attractive countryside. 

Write giving full details to: The Staff Officer, 


Whessoe Limited, DARLINGTON, quoting the 
Reference number and mentioning this paper. 


D 339 











TAYLOR WOODROW CONSTRUCTION LVD. 
due to the development of the 
MECHANICAL INSTALLATION DEPARTMENT 


require 


ESTIMATORS 


d 


SITE AGENTS 


with experience of chemical, refinery and 
heavy industrial installations. 


Write giving details of career to: 
Personnel Manager, 
545, Ruislip Road, Southall, onatacee. 











Suftclitfe 


RICHARD SUTCLIFFE LIMITED 


invite applications for the position of 


MANAGER—SURFACE INDUSTRIES DIVISION 


THE POST IS A VERY IMPORTANT ONE IN THE COMPANY’S ORGANISATION 
AND CALLS FOR INITIATIVE, ENERGY AND AMBITION. THE COMMENCING 
SALARY WILL BE SUBSTANTIAL AND IN KEEPING WITH THE QUALIFICATIONS 
OF THE SUCCESSFUL CANDIDATE. PROMOTION PROSPECTS ARE VARIOUS. 
AND WILL BE SET OUT IN INTERVIEW. 

The Manager will be res ble to the General Manager for the control and expansion of 
a division which tenders for, designs and sells the Company’s products for use in surface 
industries at home and abroad. The division has tendering and design staff at the Company's 
head office and technical managers situated to cover sales throughout the country. 

An important part of his duties will be representing the customers’ interests at all times. 

Can tes should be about 35 to 45 years of age, have a good general education, and be 
trained engineers, preferably with a University degree, Assuciate Membership of the Institute 
of Mechanical Engineers, or the equivalent. 

They should have considerable and recent experience in the mechanical handling of bulk 
materials, and some recent technical sales experience in this field is desirable. 

There is a good insurance and pension scheme in operation. 

fe ne ae which will be treated in strict confidence, should in the first place set out 
brief details of qualifications and career to date, and be addressed to: 


Managing Director, RICHARD SUTCLIFFE LIMITED, 
ORBURY, WAKEFIELD, YORKSHIRE. D 288 














‘Engineering’ Appointments Section, page four 


INSPECTION ELECTRICAL ENGINEER 


- INSPECTION peng hepa 
28 and 40-year of age wr rena hand erie 

to BOX D108, Offices’ of ENaixEEaina, oe Reply 
Scneatieh dete nak cpiary eoniteeae 





UNITED KINGDOM AND OVERSEAS 
BLECTRICAL CONTRACTING COMPANY 


ont emai cope ots ie tees es 

I haa a j emecwmn 
peng 2 pt wandamcbagfe ccommo- 
dation provided, aliowances and excellent 


ui Permanent pest 
ag + me NGINEER for Consultant's 
Teheran. Must have had at least three 
Peart exprrieare as a senior E ineer in the design 
& - © ieaede 0 ath igh ee mw a 
Qualifications tive 
of the Institute of Mechanical Sagaces “J 
Ail its must give fell ~ore sn of past 
with 


and it employers and experience, 


tions. 
N. G. BAILEY AND COMPANY LIMITED, 
“ HEATHCOTE,” 
ILKLEY, YORKS. D209 





MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMAN 


MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMAN ed for a Dra Office 
engaged on ali types of work connected with Mining, 

Hydra and Industrial Building 


ualifications, 
be made to THE 


ra oat 
HIEF ge oa ENGLISH CLAYS LOVER- 
ING POCHIN LTD., 14, HIGH CROSS 


STREET, ST, av STELL, CORNWALL. D 293 


EXPORT SALES MANAGER 


well-known COMMERCIAL HEAVY 


wired by 
VEHICLE MANU FACTURERS. Must have ex- 
perience of both selling and documentation in the 


Ps ay fee eapett 0k —th pply with full details to: 
X D 201, Offices of ENGINEERING. 


MECHANICAL ENGINEER 


MECHANIC ~~ ENGINEER, H.N.C. 
for ttive testing of materials and 
Versols. Specialised training will be given ” 
successful candidate. Commencing salary, £500 
year Non-contributery pension.—BOX D 335. 
flices of ENGINRERING. 


VENTILATION SILENCING 
SPECIALISTS in the design, manufacture and 


marketing of high efficiency silencers for air condi- 
require a “live 











t and ventilating systems, 

man with full knowledge of all as res of ventilation 

to act as their Technical Representative 

principally in the London area, Salary, expenses 
tion.—Full details in 


and pension scheme in 0 


OL LTD., COLNESIDE 





writing to SOUND CONT I 
WORKS, WEST DRAYTON, tacoma sae 
ENGINEER 
B.B.C. requires ENGINEER to assist with the 


design, tion of drawings and specifications, 
and Sareidon == installation of all types of air- 
onditioning, hea and ventilating plants, Appli- 
cants must % itish subjects and preferably 
A.M.LH.Y.E., and mut have had several years’ 
—_ following an a ticeship. 

post is based in London and the salary on 

tment would be in the range £935 per annum 
to £1185 per annum, depending on qualifications 
and experience.— Requests for application forms to 
ENGINEERING ECRUITMENT OFFICER, 
BROADCASTING HOUSE, LONDON, W.1, — 
reference 60.E.157 ENGG. D3 





DEPUTY CHIEF ENGINEER 


SAO PAULO LIGHT 8.A.—SERVICOS DE 
ELETRICIDADE, a Company in Brazil and a 
subsidiary of the Canadian corporation Brazilian 
Traction, Light and — Company Limited, 
invite applications from sui re! ualified men for 
the tion of DEPUTY CHIRKF of its PIRA- 
TININGA POWER STATION. The power station 
ted about five years ago and is situated 
( n over 3 millions; ot 

ate climate, 2,200 r ee aw level). The 

pmprised initial x 
tarb units each su 


turbo-generator 
by one 850,000 ‘h. hr. oi] fired boiler 
ae ng ao Tcoatty expanded by er ge meg of 
two 125 MW reheat units, 1800 p.s.i., AL 
A nts should have sound eeenieal Pie 
and good practical experience in the edministration, 
and maintenance of steam-electric power 
stations; should also be of stro’ 
aptitude for supervis' ion and the maintenance 
harmonious labour selon: Good salary, 
ears agreement with first class passage both ways; 
rom months leave after three years service. res 


in the first instance should 
aon vay ris OSBORNE MITCHELL, LL, GENERAL 
MANAGER, CANADIAN- BRAZILIAN SERVICES 
LIMITED, 9/12, CHEAPSIDE, LONDON, eos 





INSPECTION ELECTRICAL ENGINEER 


N ELECTRICAL RNGISEEE meen 
INSPECTIO} 


Area. Applican’ 
a of Fe gon ym mpm ur alien 


: with some some tuspection ¢ 
a D197, Offices of TO nary “ie 
essential data and salary required SSS eee 





SENIOR DRAUGHTSMAN 


YRAUGHTSMAN for general engineeri 
axe ie ex in steam engines oe 
machinery an advantage. —Write or 
DIRECTOR, 


oom 

1 "HNICAL GEORGE 
Fac = 4 SON, LTD. PHOENIX IRON- 
WORKS, STROUD, GLOS. (BRIMSCO MBE Seat) 
for interview. 
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THE UNITED 


Sit 


WORKINGTON IRON & STEEL 
COMPANY 


Branch of The United Steel Cor. panies Limited 


w 
ENGINEER (MECHANICAL) 


A jons are invited for the senior 
mn of Works os amend (Mechanical) 
the ing Division, who will be 
directly responsible to the Chief Engineer 
for all (ow sever engineering maintenance 
and for the installation of new plant. His 
responsibilities for maintenance will extend 
over biast furnaces, ore preparation and 
sinter plants, steelmaking t, rolling 
milis, coke Pup and anc’ ser 
includi . water, roads railways. 
He will 84 large staff of engineers and 
jans e on the installation and 
maintenance of plant. 
Sound experience of maintenance engi- 
neering including maintenance 
schemes, not zs within the iron and 


steel industry, “age 
The salary is vaebatiad. The company 
has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house : he 
Apply in full (in strict confidence) 
without oe - 
E SECRETARY 
WORKINGTON IRON & SPEEL CO., 
BOX NO. 3, 
WORKINGTON, CUMBERLAND 
Endorse envelo “ Personal” and quote 





reference WE( D 252 








RESIDENT ENGINEER 


CHEMICAL ENGINEERING 
Experience in the erection of 
heavy a. including pipework, pes and vessels 
desirable. Previous experience of civil engineering 
and acid resisting brickwork would be an advantage. 
Age 30 to 50 years. Minimum technical quali- 
fications H.N.C. (civil or mechanical). Salary not 
less than £1300 per annum plus out-living allowance. 
Pension scheme.—Apply, quoting Reference Number 
8C135, to CONTRACT LABOUR DEPARTMENT, 
SIMON-CARVES, LTD., STOCKPORT. D 245 


is required by 
CONTRAC ‘TORS. 





DEVELOPMENT ENGINEER 


required by the United Kingdom Atomic Energy 
Authority, Production Group, Springfield Works, 
Salwick, Preston, Lancashire, to undertake develop- 
ment work and technical investigations into the 
application of modern engineering methods and 
equipment to production of nuclear fuel elements. 

A recognised engineering apprenticeship and 
corporate membership of a senior engineering 
institution, or a good degree, are essential. Experi- 
ence in the design or development of jigs, tools and 
mechanical handling equipment in light engineering 
production work is also required. 

Salary: £860 (at age 25)-£1340 per annum, accord- 
ing to age, qualifications and experience. 

Contributory Superannuation. Housing Assist- 
ance Schemes. 

Send posteard for 
reference SF.78/J.2, to 
address. 

Closing date: 


application form, quoting 
forks Secretary at above 


14th November, 1960. D 300 





* CHEMICAL PLANT DRAUGHTSMEN 


Old established and expanding company of repute 
offers interesting ‘work on DESIGN LAYOUT and 
DETAILING OF CHEMICAL PLANT. Permanent 
»sitions and salaries to match experience and quali- 
cations. Voluntary contributory superannuation 
with free life assurance scheme. Canteen facilities. 
Hours 9 a.m. to 5.30 p.m., five-day week. Overtime 
paid. Excellent working conditions—Apply in 
writing giving full details of past experience and 
salary required, to 
NORDAC LTD., UXBRIDGE, MIDDX 
" D 29) 


ASSISTANT CHIEF ENGINEER 


THE HARPER PAPER GROUP are seeking an 
ASSISTANT CHIEF ENGINEER to work in the 
Blackburn Area. Applicants must be graduates 
and/or Corporate Members of the Institution of 
Mechanical Engineers, with a minimum of 5 years’ 
varied engineering experience in a progressive 
company. The successful candidate will be capable 
of co-ordinating all electrical and engineering work 
within the group, and will possess marked managerial 
ability. A knowledge of the paper industry is 
desirable, but not essential. Salary will be in the 
range £1200 to £1400 per annum. A Non-contri- 
batory Pension Scheme is in operation. Brief 
details, in — s own handwriting, to:— 
RSONNEL MANAGER, 
ARTHUR HOLLAND, 
VIRGINIA STREET, 
SOUTHPORT, LANCS. 


D 320 


OVERSEAS APPOINTMENTS 
SIMON-CARVES LIMITED 


ire 
MECHANICAL ENGINEERS for overseas con- 
tracts. Applications are invited from men between 
30 and 40 years of age who have experience in the 
oat and installation of electrical and heavy 
mechanical engineering plant, includi H.P. 


compressors, pipelines and vessels. A.M.I. wh. E. 
er similar qualification desirable. 
Applications, quoting Reg. No. 8C130, with 


of age, experience and qualifications, should 
be forwarded to CONTRACT LABOUR DEPT., 
SIMON-CARVES, LTD., CHEADLE HEATH, 
STOCK PORT. D 246 


POWER AND 


required for interesti 
Department. Very variety of 
acuum ay gs Cooling Towers, 
It is essen 
(1) a ca) 
with 


vable of handling with minimu 
igh pressure steam equipment 


SALARY depe 
AGE RANGE 28 to 45 years. 


required for work in Design Department on 
Towers and Steam Equipment. Good opport 
Original designs. Majority of work will be (¢ 
concrete structures essential. 


Five-day week. Pension Scheme 


SENIOR DESIGN ENGINEERS 


work on varied Heat Transfer Equipment in expanding Design 
woducts including fi 

igh Pressure Loops for Nuclear Energy application. 
i that applicants for this post must :— 


(2) Have University Degree or Institute qualifications. 


(3) Og greene wageanganne or equivalent practical training. 
nt on qualifications and experience. 


DRAUGHTSMAN 


SALARY dependent on qualifications and experience. 
Staff Luncheon facilities, 


Write to:— 
STAFF MANAGER (PPCT), 
FOSTER WHEELER LTD., 
FOSTER WHE 
3 IXWORTH PLAC 


PROPULSION 


eat Exchangers, Condensers, 


m supervision the design problems associated 
and heat exchangers. 


wide variety of equipment, including Cooling 
unity to work on new projects and to develop 
‘ooling Towers, and experience in timber and 


ELER HOUSE, 


E, LONDON, 8.W.3 
D 307 








RESEARCH 


scale trials at Pametrada on marine 
controls, with general application to 


experience in a similar field would be 


qualifications and experience. 


and working conditions. 





A Graduate Engineer, aged about 27-35, is required for research and full- 


experience. Starting salary in the range £1000 to £1500, depending on age, 
Staff pensions scheme, excellent facilities 
Apply in confidence to the: 
DIRECTOR, 
PAMETRADA RESEARCH STATION, 
WALLSEND, 
NORTHUMBERLAND 


systems, boilers and 
Previous 


an advantage, as would be any marine 


steam turbines, 


advanced steam conditions. 


D 304 





‘Chemicals 





require a 


MECHANICAL 
ENGINEER 


for development work on thermo- 
plastics at their Carrington Research 
Laboratory. 

The work entails the use of 
extruders, injection moulding and 
other _ piastics machinery in 
the evaluation of experimental 
materials. 

Applicants should 
Honours degree or equivalent 
qualification in Mechanical Engi- 
neering and some years experience 
in industrial mechanical engineering 
combined with a keen interest in 
research and development work. 
Experience in the plastics industry 
is particularly desirable though not 
essential. 

Generous pension scheme and other 
benefits. Age limit 35. 
Applications "oe, reference C.R.L. 
Shell Chemica! Company Limited, 
Personnel Department, 

29/30 Old Burlington Street, were w.i 
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INSPECTION ENGINEER 


INSPECTION ENGINEER—ELECTRICAL—+re- 
quired by North East Firm. Applicants should be 
between 25 and 40 years of age and be prepared to 


travel. Minimum qualification O.N.C. and prefer- 
ably with some inspecting experience.—Please reply 
to BOX D199, Offices of ENGINEERING, giving 


essential data and salary required. 


CIVIL ENGINEERS 


Applications are invited from experienced Civil 
Engineers for work connected with the design of 
heavy civil engineering works for various interesting 
yjects. There are also vacancies for R.C. 
Detailers with previous experience.— Apply quoting 
Ref. SAR, to MERZ & MCLELLAN, CARLIOL 
HOUSE, NEWCASTLE UPON TY NE, 1. D270 





PILKINGTONS 


the greatest name 
in the world of GLASS 


vacancies for you in the rapidly 
expanding 
TECHNICAL DEVELOPMENT 

DEPARTMENT 

Process and product development on existing 

plant, design and operation of large scale 

pilot plant is being carried out in the follow- 

ing fields: 

Float glass process development 

Combustion conditions and glass flow 

Heat treatment and annealing of glass 

Mechanical handling of plate glass 

Graduate engineers and physicists interested 

in this type of industrial development work 

are invited to write to: 

DR. J. B. HIGHAM 
HEAD OF TECHNICAL 
DEVELOPMENT 
PILKINGTON BROTHERS 
LIMITED 
ST. HELENS 
LANCASHIRE 


have 
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APPOINTMENTS WANTED 


CHARTERED ELECTRICAL ENGINEER 


CHARTERED ELECTRICAL ENGINEER with 
experience and some capital would like a directorship 
and would welcome suggestions.—-BOX D 285, 
Offices of ENGINEERING. 





MECHANICAL 
ENGINEER 


RETIRED LIEUTENANT COMMANDER, 
age 31, Marine Engineer, A.M.I.Mech.B. 
Experience in administration, operation, 
planning and maintenance. Seeks appoint- 
ment with good prospects of promotion. 
Willing to serve at home or abroad. 

BOX D 265, Offices of ENGINEERING. 
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Automation Brings | 
1,000 Jobs to Scotland 


HE AUTOMATION equipment company, 

HONEYWELL CONTROLS Limited, | 

are to extend their Lanarkshire, | 
Scotland, factory, over the next three 

years, almost doubling its size. 

Work is being started on the extension | 
immediately, and the expansion will | 
give jobs to another 1,000 people. The 
total labour force of the completed works 
will be 3,000. 

The comment made at the ceremony 
announcing this move is worth quoting | 
at length. It came from the Honeywell | 
managing director, Mr. C. W. Spangle, | 
who said: 

“* Remembering what used to be said | 
about automation being a threat to | 
employment, it is interesting to note | 
that in an area where unemployment | 
used to be a serious problem, 3,000 jobs 
will have actually been created by the | 
growth in demand for automation | 
equipment. 

“ By cutting costs throughout indus- | 
try it has done much to help create and | 
maintain the conditions essential to full | 
employment.” 

Forty per cent of the output from the | 
Lanarkshire works is exported. Work | 
is currently in hand on a £250,000 | 
equipment contract for Russian sugar | 
and chemical plants and on a £300,000 | 
control system for an Indian oil refinery. 





Sunderland Expansion Plans | 
for Engine Components 


HEPWORTH AND GRANDAGE, producers 
of internal combustion engine com- 
ponents, are to develop a 22 acre site 
at Sunderland, on the North East coast. 

Pressure for expansion of the com- 
pany’s capacity is such that what can be 
done at the present Bradford works 
under the terms of the Distribution of 
Industries Act is inadequate to fulfill 
the requirements. 

At Sunderland the first steps in 
factory building will be taken early next 
year. Commencement of production 
is expected by the end of the year with 
a labour force of about 350 people. 
In talks with the local trade union 
leaders the company has been assured 
of willing cooperation, and there 
appears to be a good prospect of being 
able to maintain in Sunderland the 
happy labour relations that exist in the 
Bradford works. 

The new development will include a 
new iron foundry occupying 165,000 
sq. ft on two floors. This will enable 
the company to make a major increase 
in its output of piston rings and shell- 
moulded castings. [Electric furnace 
melting is to be employed, together 
with modern automatic moulding 
machinery. The machine shop, 72,000 
sq. ft in area, is to be used for the 
expansion of piston ring output for the 
big car companies. 


Key Men Moving 


Some of the key men at Bradford will 
go to Sunderland when preparation for 
production is beginning. The greater 
part of the labour force will be semi- 








skilled and recruited locally. Already 
some of the Sunderland men are being 
trained at Bradford. 

The expansion on the North East 
coast does not mean any reduction of 
activity at the St. John’s Works, in 


| Bradford, where floor space and em- 


ployees released by the development in 
Sunderland are urgently needed for the 


| increased output of other components. 


Levelling of the Sunderland site, which 
has so far been almost entirely agricul- 
tural in use, is being done by the 
Dowsett ENGINEERING CONSTRUCTION 
Company. The architects for the pro- 


| ject are NEWRICK AND BLACKBELL, of 
| Sunderland. 


An Export Council 
For Europe 


Sir William McFadzean, the President 
of the Federation of British Industries 


and chairman of British INSULATED | 


CALLENDER’S CABLES, who has accepted 


the chairmanship of the newly formed | 


Export Council for Europe, is shortly to 
make an announcement on the Council's 
membership and its terms of reference. 

The FBI chairman, through his close 
association with the British New York 
Fair earlier this year and other export 
promoting activities, is well qualified to 


| lead this important new body in the 


field where the immediate future for 
growth in trade is probably more 
promising than anywhere else in the 
world. 

The Export Council, which is not a 
Government body, will work in close 
touch with the appropriate Government 
departments and will be recognised and 
accepted by the authorities as an 
accredited independent organisation. 

What Mr. Reginald Maudling, Presi- 
dent of the Board of Trade, did not say 
in his request to the FBI chairman, or 
in the subsequent announcement, was 
what the Government would do if the 
members of the Export Council for 
Europe, in the course of their promotion 
of British trade with Europe, were to 
become passionate advocates of the 


pean trading agreement. 


Plessey Offer 
For Record Changer Firm 


The offer of the Priessey Company, 
who are concerned with radio, tele- 
communications and television equip- 
ment, for the GARRARD ENGINEERING 
AND MANUFACTURING Company, places 
a value on the Garrard firm of almost 
£4 million. 


Garrard produce record changers | 


and record playing units and have 
become something of a household name 
among record enthusiasts. 

The joint statement issued by the 
two companies explains that Garrard 
has suffered a recession in its business 
in the current year. Some indications 
exist of a more satisfactory second half, 
but the year as a whole is expected to be 
“far less satisfactory ”’ 
before. 

The statement adds that both boards 
believe a closer association between the 
two companies will strengthen the 
productivity and competitive power of 
the companies in a field where, until 


| these present merger moves, the com- 


panies have operated independently. 
The intention is for Garrard to carry 

on operating as a separate unit with its 

own board and continuing without any 


than the year | 





| 
; 
| 





significant changes its relations with ' 


613 


overseas associates, staff and customers. 
The Garrard directors have recom- 
mended acceptance of the Plessey terms 
and will also accept for their own shares 
and all the shares of which they hold the 
beneficial ownership. 


Travelling Showroom For 
Electrical Equipment 


transformers, capacitors and cables 
are to be given all over Britain by 
JOHNSON & Puuips, the electrical 
engineers and cable makers, of Charlton, 
East London, in a newly designed mobile 
showroom (inset). 

The new 27 ft long trailer was made 
for the company by CARRIMORES 
Limited. One of the first shows will be 
given in North Western Electricity 
Board areas, exhibiting the most recent 


at large is increasingly bleak. Septem- 
ber’s car exports were the smallest in 
number since February, 1957. 29,795 
cars were sent abroad in September, a 
drop of 11,000 from August's level and 
22 per cent fewer than in September! 
1959. 

It might be a better position if the fall 
could be attibuted in part to the tally 
clerks’ strike in the London docks, but 


| since that did not break out until 
Demonstrations of their switchgear, | 


20 September no very significant part 
of the fall can be put down to their 
activities. The greater part of the dis- 


| ruption due to the 1,600 tally-clerks wil, 


appear in the October results. 


Sharp Decline 


The sharply fallen sales in the United 
States accounted for almost the whole 
of the decline in the position. The 
number of cars going to America was 





J and P range of air-insulated and 
compound-filled metal-clad gear. An- 
other component being shown will 


include a compound-filled oil switch | 


which is fitted with a manual spring- 
operated mechanism independent of the 
operator’s speed of opening or closing. 

An expulsion fuse-switch for the 


United Sindieek telling en oi-Eore-} protection of overhead line equipment, 


suitable for three-phase systems up to 
150 MVA at 11 kV will be taken along 
in the show. 

The comfort of those representatives 


of larger industrial concerns, Electricity | 


Boards, and Coal Board regions who will 
see the exhibitions has not been over- 
looked. In addition to the panelled 


exhibition space, a reception area has | 


been provided, and a small kitchen has 


been included in order to cater for light | 


refreshments. 


A Gleam from Rover 
In the General Gloom 


Conflicting news from the motor indus- 
try. The quality-product Rover Com- 
pany announces a much better year. 
Its group profit for the past financial 


year rose to £2,764,973 from the previ- | 


ous year’s £1,902,046. 

The Rover cars are in the group that 
may broadly be said to suffer less 
directly from changes in the hire pur- 
chase regulations. With Jaguar and 
Rolls-Royce cars they are more likely 
to be bought by companies, or at least 
by the senior company executives. In 





only a third of the numbers sent in 
| September last year, and to Canada the 
number was only a half. 

Extra shipments to the Common- 
wealth and to the European Common 
Market nations took some of the sting 


| from the cuts. Exports to ECM coun- 
| tries were at the rate of 56,000 cars a 
year in the first nine months of the year, 
| a more than 40 per cent increase, but 
| by no means enough to compensate for 
| the fall from last year’s 15,000 cars a 
| month to the USA. 
South Africa, taking double the 
| number of cars, is now the industry's 
| third largest customer, after the United 
States and Canada. 

Sweden, Britain’s main customer 
| within the European Free Trade Area, 
is also on the list of countries buying 
| fewer cars from the UK. Three thou- 
| sand fewer cars went from British ports 
| to Sweden in the first nine months of the 
| year. 

Current total output from the car 
| makers is now thought to be somewhere 
in the region of 23,000 a week, a reduc- 
| tion brought about perhaps more. by 
| the export decline than the hire purchase 
| restrictions. 

To this extent the balance of pay- 
ments is already worsened by the failure 
| to maintain the flow of overseas earn- 
| ings from car sales. The inclination of 
| the Treasury to avoid reducing the 
| restrictions on home market car pur- 
| chases, which is what the credit curb 
| amounts to, must be very strong. Other 
| industries better able to earn foreign 


either case this sort of market is one | currency can use the workers who drift 
not so swiftly pushed up or down by 
the Government’s see-sawing credit 
policy. 

The Rover figures cover the past year. 
The present picture of the car industry 


| dway from the short time working car 
| plants. To allow a surge of home buy- 
| ing to take that chance away is hardly 
|a line of action likely to commend 
' itself to the Government. 
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Balancing 


Dynamic balancing of com- 
ponents can be carried out 
more cheaply and in a shorter 
time if the designer and 
the production engineer [co- 
operate. 


[enc Balancing” is” now regarded as a 
normal and necessary procedure in the 


production or overhaul of all rotating com- 
ponents, except perhaps the slowest moving. 
It is still, however, possible that designers and 
production engineers are not as familiar as they 
might be with the various practical aspects and 
possibilities in this procedure. Many com- 
ponents from the smallest to the largest, from the 
cheapest flow line component to the most expen- 
sive rotating assembly, could be produced more 
cheaply in a shorter time if the designer and the 
production engineer were more aware from the 
beginning of the relative merits of the various 
techniques—often quite different—available for 
balancing. They should also know the signifi- 
cance to be attached to various aspects of 
balancing, as they are related to the particular 
rotor in question. 

One particular phrase might perhaps be empha- 
sised: that is “from the beginning.” Quite 
often, though proper consideration is given from 
the initial design stages of a component which 
needs to be balanced to the various other machin- 
ing and production processes, it is only when 
the component has been completely designed or 
even made that the practical problem of balancing 
is considered in detail. Needless to say, this can 
give rise to unnecessary difficulties of tooling and 
procedure, and may even affect the accuracy with 
which the rotor can, in fact, be balanced. 

In this article, various practical aspects of the 
procedure are briefly discussed with this in mind. 


TOLERANCES 


A basic consideration and one which can 
determine many of the subsequent decisions as 
to the best procedure, is the tolerance to which 
the rotor must be balanced. Ideally, a series of 
tests should be carried out to determine the 
effect of varying amounts of unbalance on the 
smoothness of running and on the life of a 
rotor, starting with one balanced as finely as 
possible and increasing the amount of unbalance 
in successive rotors until it is obviously intoler- 
able. Particularly as regards life tests, this can 
only properly be done statistically with a consi- 
derable number of rotors, and it is time-consum- 
ing and expensive. In practice, it is more usual 
to take advantage of the experience of others and 
to specify a tolerance that has been found in 
the past to be appropriate to the class of work. 
A considerable amount of experience is now 
available and a suitable tolerance may be taken, 
for example, from a table such as that shown 
on this page. : 

When new developments are taking place and 
there is little or no past experience to draw upon, 
the designer is often tempted to specify an 
extremely tight tolerance so as to exclude the 
possibility of unbalance being one of his troubles, 
especially when there are difficulties with vibra- 
tion or bearing life. It is sometimes the case 
that such tolerances are very difficult and 
costly to obtain or even to attempt to obtain, 
since tooling problems and the subsequent 
assembly or coupling of different components, 
may unavoidably be such as to render the 
nominal tolerance unrealistic. _ 

Generally, as in all production processes, a 
tighter tolerance is usually more expensive both 
in terms of equipment required and of production 
time taken. 

In all cases, the balance of the complete 
assembly is to be considered. It may, however, 
be very difficult to balance a complete assembly 


is a Pre-Production Study 


By A. Binns, M.I.Mech.E., and P. R. Saunders, M.Sc. 
W. and T. Avery Limited 


due to its size or shape. If so, and the various 
components are separately balanced, the way in 
which they are assembled is of the greatest 
importance. The tolerances of all mating 
surfaces and couplings, particularly of alignment 
and concentricity, have to be considered in 
relation to the final balancing tolerances. This 
aspect can hardly be over-emphasised. Balancing 
machines enable individual components to be 
balanced to a far higher degree of accuracy than 
can be maintained by any but the very best 
design and assembly practice. 

Finally, the tolerance should be specified on 
the drawing in a realistic and precise way: for 
example, so many inch-ounces in two specified 
planes, and some reference made to the manner 
in which balancing is to be carried out where 
this is relevant. 


SUPPORTING THE ROTOR 


There are a number of alternative methods 
available for supporting the workpiece while it 
is rotated in the machine. Considering first the 
more usual horizontal axis balancing machines, 
generally, if the rotor is to run in ball or roller 
bearings the ideal way is to balance in the actual 
bearings to be used. It is even possible some- 
times to balance a rotor running in its completely 
assembled machine, but it may be difficult to 
correct the rotor in such a case. 

If the rotor runs in ball or roller bearings in 
the balancing machine, the outer races must be 
allowed to align themselves with the angular 
vibrations of the axis if there is dynamic or 
moment unbalance. This is possible if the outer 
races are supported on a V-roller assembly or held 
rigidly in a saddle bearing, the two bridges or 
bearing supports of the machine being tied to- 
gether to form a rigid cradle. 

If the rotor is more conveniently or necessarily 
supported at plain journals, again there are alter- 
natives. Very light rotors can be run in V-blocks 
of non-metallic material. Rotors up to several 
tons weight can be supported on pairs of rollers 
in each of the balancing machine pedestals and 
this makes tooling very simple. 

For the heaviest rotors, and sometimes for the 
lighter rotors for special reasons, it is necessary 
to run in plain bearings. This is a similar prob- 
lem to that of ball bearings, and the bearing 
block must be allowed to align itself with the 
shaft. Proper lubrication must be supplied. 

There is a class of rotors including single 
turbine or compressor stages and car flywheels, 
which need balancing before being attached to a 
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rotor and have no bearings of their own. They 
can, of course, be mounted on a dummy mandrel 
and balanced on a two plane horizontal balancing 
machine, but it is often more convenient to 
mount such disc-like bodies on the plate of a 
vertical axis machine for one or two plane balanc- 
ing. If the disc is to form part of an assembly 
which will subsequently be balanced in two 
planes, a correction in one plane for the static 
unbalance alone is sufficient, but two-plane 
vertical machines are available. 

It may seem self-evident, but it is not always 
fully realised in practice that when special 
mandrels or other rotating tooling components 
have to be used, not only must they themselves 
be carefully balanced but they must be designed 
and used in such a way that the maximum possible 
error introduced by their use is appreciably less 
than the tolerance called for on the actual work- 
piece. Every aspect of this must be carefully 
considered. 


DRIVING THE WORKPIECE 


Perhaps the simplest and most reliable form of 
drive for general purpose balancing is the 
flexible or cardan shaft drive. Usually, this gives 
a positive end location to the rotor and allows a 
type of balancing machine construction which 
is particularly straightforward and dependable. 
Disadvantages are that the end connection to 
the rotor may not be easy, even if the designer 
has thought of it beforehand, and there is a limit 
to the ultimate accuracy that can be achieved 
due to the mass and difficulty of exactly concen- 
tric attachment of the drive shaft. 

After a direct drive, the most common is the 
belt drive. This is very versatile and it may not 
be necessary to fit a special pulley, the belt driving 
directly on to a suitable diameter and surface 
of the rotor. No direct coupling is necessary 
and insertion and removal of the rotor can be 
speedy and convenient for the balancing of small 
rotors. Some special form of end location 
may be necessary, and it may also be necessary 
to add a reference mark or strip to the rotor 
to assist location of the unbalance. 

Ideal for small squirrel cage or short circuited 
armatures is the rotary magnetic field drive, 
Fig. 1, allowing extremely short balancing times 
to be obtained. This type of drive usually has 
to be made specially for a particular type of 
armature and is hence only used for series 
production balancing. 

For bladed rotors, particularly small ones, or 
even unbladed rotors with a notched or serrated 


issible Residual Static Unbalance, Measured in Inches, of Displacement of Centre of Gravity from Bearing Axis 





Type of Rotor 


Gyroscopes; armatures, shafts and wheels 
of precision grinding machines | 


Small armatures with special requirements; | 
grinding machine drives, gas and steam | 
turbines and superchargers with special 
requirements j 


Small armatures; medium and large arma- | 
tures with special requirements; turbo- 
a: gas and steam turbines and | 

wer rotors | 


Normal armatures, machine tool and general 
machine parts; fans; crankshafts of 
engines with four or more cylinders; | 
flywheels; process plant; centrifuge | 
drums and cardan shafts with special | 
requirements 


Cardan shafts; crankshafts for 1, 2 or | 0-008- 
3-cylinder engines (with w ted 
reciprocating forces); car wheels, wheel 0-020 
sets, crushing and agricultural machinery 
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Fig. 1 
short circuited rotors. 


surface, a jet of air may be suitable driving 
medium and very high rotational speeds can be 
obtained by this method. A high degree of 
accuracy can be achieved in this way. 

For a complete electrical assembly, for example 
a small motor or gyroscope, the rotation can be 
by normal means, flexible cables connecting the 


supply. 
TESTING SPEED 


The majority of balancing machines have a 
speed sensitive form of indication so that the 
greater the speed at which the rotor is turned the 
greater the indicated read-out for a given un- 
balance. Hence it may be easier to balance to 
a very fine degree of accuracy if the rotor is run 
at high speeds. However, it is often the case 
that there are reasons why the rotor speed should 
be above or below a certain limit determined 
merely by the construction of the rotor. It is 
rarely necessary to balance at precisely the 
normal operating speed of the rotor unless there 
are flexible elements, such as windings, which 
will change their position continuously with 
change of speed by an amount significant in 
relation to the tolerance. This should not be 
confused with the case of rotors running near or 
faster than their first critical speed. 

Rotors with loose pin-jointed blades or other 
inevitably loose components must obviously be 
run at such a speed that the centrifugal force 
steadies the loose parts in the position they will 
adopt at normal working speed, and so a certain 
minimum speed has to be specified. 

Reasons for keeping speed down are more 
frequent. Rotor windage power with fans or 
other bladed rotors increases very rapidly with 
speed if shrouding is not used. Crankshafts 
which do not have balanced webs and crank pins 
distort to an appreciable extent at quite moderate 
speeds. If this distortion is not restrained by a 
cradle and if it is not possible to support them 
in the machine at the “ nodes ’’ of the distortion 
caused by rotation, it is necessary to lower the 
speed until the error due to distortion is small 
compared with the tolerance. 

With all rotors, the accelerating and braking 
times and the wear and tear of the machine 
obviously depend on the speed and the motor 
power. The lower they are the better. Modern 
balancing machines are so sensitive that a fairly 
low speed, say 500 to 800 r.p.m., is usually 
adequate. 

TYPE OF INDICATION 


Usually, the operator of a balancing machine 
merely wants to know how much material to add 
or remove at which angular position in each of 
two predetermined planes. There are different 
ways of giving him this information. He can 
read the amounts and angles separately on 
different meters, or he can read both amount and 


The rotary magnetic field drive for small squirrel cage or for 


Fig. 2. Polar light spot indication being used for a six-bladed fan at one 


end of a rotor and a pulley disc at the other. 


angle from the position of a spot of light on a 
polar screen, or a hand-set chart, having read 
the unbalance components at right-angles from 
a meter. Alternatively, the amount may be 
indicated on a meter and the angle by strobo- 
scopic means. By employing suitable switching 
the unbalance in one plane at a time can be 
indicated or, except in the case of stroboscopic 
indication, in both planes simultaneously. In 
the latter case, it is convenient if the indication 
can be registered or locked for reference after 
the rotor has stopped so that recording during 
operation is unnecessary. 

Not infrequently, correction is only possible 
or convenient at certain angular positions 
around the circumference, for example by grind- 
ing a small amount of material from the ends 
of the blades of an impeller or fan. There may 
be a number of such positions and the operator 
must then know how much to take off which 
blades rather than at which angle the nett 
amount is to be removed. The information can 
be obtained either by plotting the nett unbalance 
and its position on a suitable reference chart and 
reading the components required or directly 
from the vectormeter type of instrument. Fig. 2 
shows an instance in which the polar light-spot 
indication is suitable for the 6-bladed fan at one 
end of the rotor and the pulley disc at the other. 

Some rotors may require a special form of in- 
dication on account of their shape. For example, 
six cylinder crankshafts can usually only be 
corrected in limited anguiar sectors, distributed at 
intervals of 120° round the rotor and spaced 
along the rotor. Suitable forms of indication 
have been devised for this case. 


CORRECTING UNBALANCE 


Perhaps the first point to make about the 
correction of unbalance, which should be 
regarded as a design consideration, is that, if 
dynamic unbalance is to be corrected, then the 
further apart the two planes are the better, since 
a smaller amount of material will need to be 
added or removed to correct. It is often very 
difficult to correct a disc-like rotor for pure 
dynamic unbalance if the only available planes 
are very close together on opposite sides of the 
rotor. 

To correct the static component of the total 
unbalance, it is rather better to have the two 
planes of correction on opposite sides of the 
centre of gravity of the rotor. In practice, of 
course, the pure dynamic and static unbalances 
are not usually separated but the above consider- 
ations remain the same. The choice of planes 
obviously goes hand in hand with the natural 
shape of the rotor and a suitable means of 
correction. 

Careful thought given to the means of correc- 
tion can save much time in production. Clearly 


material can be added or removed, or perhaps 
a light component can be exchanged for a 
heavy one. Generally, removal of material 
by grinding, milling or filing is not very precise 
either in amount or in angular location, but an 
operator soon becomes very proficient at it. 
Drilling lends itself more readily to precise 
contro! and tables or charts can easily be prepared 
relating depth of drilling to indicated unbalance. 
It may be advisable to have special bosses incor- 
porated in a component for correction purposes 
to avoid weakening or changing the shape of a 
web or blade, or it may be advantageous to 
design with a deliberate mass bias so that correc- 
tion can always be made in a certain sector of the 
rotor when it would be difficult or undesirable to 
remove material elsewhere. 

The addition of material by soldering, metal 
spraying or welding of small pieces of plate 
can be used for correction. With the latter 
method, the pieces can be ready cut in suitable 
sizes for flow line work. Rivets, screws or other 
types of insert can serve the same purpose. 
Needless to say, the indication of unbalance 
should be such that no calculations on the part 
of the operator are necessary to choose the right 
correction weight. 


SPECIAL PROBLEMS 


In this article an attempt has only been made 
to review the different aspects and possibilities 
involved in dynamic balancing as a production 
process, considering for the most part general 
purpose or comparatively straightforward balanc- 
ing. There are other aspects which can only be 
briefly mentioned here. 

Rotors which run near to or faster than 
their whirling speeds require special machines 
and special techniques. If very large quantities 
of rigid rotors are concerned, it may be worth- 
while for the overall process to mass centre the 
forging or casting before other machining 
commences, i.e., put in the initial centres on the 
mass axis or in a known relative position to 
minimise subsequent removal of material, both 
in machining and final balancing. 

An inevitable step in the age of automation 
has been the combination of the correction 
process automatically with the balancing process, 
so that after loading, the rotor has its unbalance 
measured, corrected, and its final state checked 
completely automatically. Finally, a word might 
be said of the possibilities of balancing in situ. 
This involves measuring and analysing the result- 
ing vibrations of a complete machine to deduce 
the state of balance and correction reauired. 
This requires skilled and experienced F 

Acknowledgement.—The authors wish to 
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Ready-Made Resins that are Easily Moulded 


The development of resins for- 
mulated ready for use now 
makes it economical for 
general engineering works to 
produce their own mouldings. 


M*** of the problems met with in the early 
days of glass fibre moulding have been 
solved in the hard school of experience by 
specialists in this type of work. The technique, 
which looks very simple on paper, does require 
considerable practice to obtain fully satisfactory 
results and most users of moulded components 
have until recently been content to obtain them 
from custom moulders. However, there are 
many advantages in producing one’s own mould- 
ings, such as better control over completion 
dates, greater ease in carrying out modifications 
and better integration with fabricated parts 
where mouldings form part of a larger assembly. 


EASIER HANDLING 


One of the main difficulties facing an engineer- 
ing firm intending to make its own mouldings is 
the degree of specialist knowledge which has 
been 1equired in the past to specify, prepare and 
control the ingredients of the plastics. Apart 
from the surprisingly wide range of polyester 
resins from which to choose, there is the problem 
of the addition of the correct quantities of the 
appropriate types of hardener, accelerator, fillers 
and pigments, the selection and admixture of 
which call for experience and special equipment. 

This side of the work has been greatly simpli- 
fied by the introduction of fully formulated resins, 
which are supplied virtually ready for use, and 
require no great skill in their handling. This 
has made it possible for firms with little experi- 
ence in this field to undertake moulding at very 
reasonable capital outlay and to produce excel- 
lent results with a little practice. 

An illustration of the success which can be 
obtained by a general engineering works in 
producing its own mouldings is provided by 
Sheepbridge Equipment Limited, a member of 
the Sheepbridge Engineering Group. This com- 
pany has for some time been producing mould- 
ing for use in equipment manufactured within 
the group. As a result of its successful experi- 
ence, it now offers a wide range of finished 
articles in reinforced plastics. 

The largest part of the output is in the form 
of moulded cabs for mobile equipment, such as 
on the Bray Loader illustrated in Fig. 1. This 
cab, moulded in one piece, is stronger and lighter 
than its steel equivalent, requires no maintenance 
or painting, is much less noisy, and has a virtually 
unlimited life. The possibilities of reinforced 
moulding have been exploited to the full in 
making use of deep double curvatures to provide 


Fig. 2. Cabs are laid up by hand on reinforced plastic moulds, using 
Artrite polyester resins which are supplied fully formulated for use. 


great stiffness, and in devising an ingenious 
sliding door which wraps over the roof, making 
entry and exit very easy. 

The mouldings are laid up in the now familiar 
manner in. contact moulds, one of which is 
shown in Fig. 2. A feature of the cabs is that 
they are designed to be interchangeable and to be 
fitted to vehicle bodies without individual tailor- 
ing. To ensure the required dimensional accu- 
racy and stability on mouldings of this size, 
the moulds must be very rigidly constructed. 
The mould illustrated is built up from reinforced 
plastics, laid up on an original pattern of wood 
and plaster. It is stoutly reinforced by moulded- 
in steel tubes, one of which can be seen at the 
top of the mould, representing the bottom of the 
door opening. The mould skin is built up from 
several layers of glass mat, the effect being to 
provide an extremely rigid structure. To facili- 
tate removal of the cured moulding, the mould is 
split at the corners, the separate panels being 
held together by bolts and wing nuts. 

Laying up is carried out in the usual way, 
using a gel coat to provide a good outer finish on 
the shells. The first glass mat is a fine tissue 
where appearance is important. The resins, 
specially formulated for this job, including the 
specified pigments, are supplied by Artrite 
Resins Limited, of Kingsway, London, WC2, 
after consultation and trials. At Sheepbridge 
only the required quantity of liquid hardener is 
added immediately before use: this presents no 
difficulty. The resins are slightly thixotropic to 
prevent drainage on vertical surfaces, and are 
formulated to produce rapid and thorough 
wetting-out of the glass fibres, perhaps the most 
important factor in the production of strong 
mouldings. 

The principle of complete formulation under 
controlled conditions is applied to polyester 
resins designed for many different end uses and 
methods of production. Some have the emphasis 
on hardness and impact strength, some are 
unusually resistant to sea water, others have 
strong fire resistant properties, while different 
balances can be struck to order between the 
time available for laying up and the speed of 
curing demanded. Formulations are adjusted 
to give the best properties for laying up in 
conventional contact moulds, for matched 
moulds, or where heat and pressure are applied 
during curing. A recent addition is a range of 
special resins for application by the new spray-up 
technique, in which the simultaneous application 
of resin and chopped glass rovings from a 
special multi-nozzle gun offers large savings in 
time and labour, and ensures complete wetting 
of the fibres with a minimum need for sub- 
sequent consolidation. 

While the contact mould principle, using 


Fig. | This Bray Loader has a cab moulded in 
one piece from reinforced plastics. 


plastic moulds, is undoubtedly the most econom- 
ical where moderate quantities of large and 
complex components are required, metal tools 
have real advantages when relatively simple 
profiles, or very high outputs are involved. 
They have a virtually unlimited life, produce 
mouldings of high dimensional accuracy and 
excellent finish, and are more easily cleaned 
between moulding cycles. An example of simple 
metal moulds used by Sheepbridge for the 
poduction of double-skinned cab doors is 
illustrated in Fig. 3, which also shows a neat 
method of obtaining maximum structural stiff- 
ness by what is virtually a one-piece box con- 
struction. The moulds are made at low cost 
from steel sheet. The outer door skin is laid 
up in a flat mould, and the inner in a mould 
having raised flanges and raised surfaces in the 
flat areas. When the two moulds are mated, 
as shown in Fig. 3, the raised areas and flanges 
of one moulding combine with the other moulding 
where they touch. After curing, the two mould- 
ings form one inseparable part incorporating 
hollow channels which confer extreme stiffness 
on the finished door without appreciably in- 
creasing its weight or thickness. 


EXPANDING MARKETS 

The combination of intelligent tooling, good 
design and the availability to order of resins 
ready formulated to match virtually any require- 
ment, have resulted in a rapid expansion of 
Sheepbridge’s activities, from meeting the de- 
mands of the associated companies to the pro- 
duction of a wide range of equipment which is 
selling well at home and abroad. Among the 
most successful may be numbered portable 
cement silos, prefabricated site offices (which 
have proved able to stand up extremely well to 
severe tropical conditions without maintenance 
of any kind), bus shelters, elevator buckets, 
welding masks, trolleys and a range of pallets. 


Fig. 3 Moulds fabricated from steel sheet are used to turn out cab doors 
incorporating hollow beams for rigidity. 
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Keeping the Cost of Motor Racing Down 


By Brian Lister 


Formula Junior was _intro- 
duced to reconcile low-cost 
motor racing with the classic 
conception of open racing 
cars, dear to public and pro- 
moters. Though costs have 
risen, there is lively interest. 


pie the very beginning of motor racing one 

of its main problems to any actual or 
potential participant has been the enormous 
cost of supporting even a small team of cars. 

In the past there have been many attempts 
to reduce this cost. For example, the Formula 2 
class of racing was introduced originally to 
enable smaller factories to compete among 
themselves in a class of racing that they could 
afford. Formula | was beyond most of them, 
especially when companies such as Daimler Benz 
and Alfa Romeo were in motor sport with the 
backing of their very large manufacturing 
organisations. 

In the two-seater field, of course, grand touring 
cars (of which a hundred must have been pro- 
duced in any one year) are a much cheaper class 
to race than the so-called sports racing car class. 
But to enter racing today with either a Formula 2 
or a grand touring car would mean the outlay 
of at least £2,500 on a suitable vehicle. 

With the demise of the 500 c.c. class of racing 
car due to lack of competitor and public interest, 
in particular on the Continent, there was 
obviously an opening for another cheap class of 
motor racing. 

If it were possible to put a racing car on the 
market for £1,000 or thereabouts, and if mainten- 
ance costs could be kept down it would mean 
that many more people would take up the sport. 
If the cars really looked and sounded like racing 
cars, promoters would be willing to run races, 
because the public would be more likely to pay 
to see them. (One of the troubles with the 
500 c.c. class was that while they resembled 
racing cars, owing to the fact that they had 
motorcycle engines, they sounded like motor- 


. cycles.) In this way, it was argued, new drivers 


would come to the fore and the good ones would 
eventually take their places in Formula 1 cars. 
One of the countries most in need of new 
recruits in this field was Italy. 

Count Johnnie Lurani, the ex-Italian racing 
motorist, therefore originated the idea of a 
Junior Formula. He suggested this to the 
Automobile Club of Italy as early as 1956. 
— oe the suggestion over to the CSI 

e proposals were adopted in the i 
October 1958. ¥ re 

The basic idea of Formula Junior is that 

engines of 1,000 or 1,100 c.c. used to power these 
cars should be taken from production models 
(overhead camshaft engines are barred even 
from production cars), and that drum brakes 
should be employed if drums are the type fitted 
to the car from which the engine is taken. A 
minimum weight limit of 880 Ib for the 1,100 c.c. 
cars, and 792 Ib for the 1,000 c.c. cars, is imposed, 
and they have a starter and carry a battery. 
To discourage expensive engine modifications 
it 1s against the rules to change the stroke, 
although the bore may be altered either up or 
down in order to comply with the regulations. 
The bodies must be open single seaters, and 
again this restriction eliminates expensive all 
enveloping aerodynamic bodywork. It also 
means that the cars look like the classic concep- 
tion of open racing cars, and this again pleases 
the public and promoters alike. 

Only commercial fuel may be used. This rule 
has two advantages, namely, special fuels and 
ultra-high compression ratios cannot be employed 
thus saving needless expense in obtaining fuel 
and preparing engines to run on it; and, of 
course, it interests the petrol and oil companies, 


which are very much the backbone of racing. 

Naturally, the Italians were the first to produce 
cars in the Formula Junior class, Stanguellini 
being the largest producers and having the 
most successful Italian car. This model, as with 
most of the other cars from Italy, is fitted with 
the Fiat 1,100 c.c. engine. It has independent 
front suspension made up from Fiat 1,200 c.c. 
parts, and a live rear axle with radius rods 
and coil springs. By 1959 Italian Juniors were 
being produced by some dozen companies, and 





The Formula Junior Lot- 

us, so far the most suc- 

cessful in its class. ear eth 
Redhat n ~ 


The Emeryson Formula 
Junior chassis, recently 
announced. & 


although most of the producers were using the 
Fiat engine and were fitting independent front 
suspension by wishbones and coil springs, there 
were considerable differences in the rear suspen- 
sion systems used. Some were fitting live rear 
axles with radius rods and quarter elliptic springs, 
others with radius rods and coil springs. One 
firm was using a de Dion axle with coil springs, 
and others were using wishbones and coil springs. 
Germany, France, the United States, Holland, 
and other counties also got off to a quick start. 

Races were therefore run on the Continent 
throughout 1959. British contenders got off to 
a late start in Formula Junior. One or two 
were produced in 1959, but the major successful 
racing stables like Cooper, Lotus and Lola 
did not produce any cars until 1960. The most 
successful car made so far in this Formula is 
the Lotus, which has won very many races, in this 
class in Britain and on the Continent. 

The car is a complete departure for Lotus. 
Hitherto they have been strong advocates of 
front-engined cars, but prompted no doubt by 
the highly successful rear-engined Formula 1- 
Formula 2 Cooper, they made a switch this year 
to rear engines successfully showing beyond 
much doubt that it is the logical place for the 
engine in the light racing cars of today. 

The engine used is the Ford 10S5E of 997 c.c. 
with overhead valves and four cylinders fitted 
with a pair of twin-choke Weber carburettors. 
The engine is installed in unit with the Renault 
Dauphine gearbox fitted with special ratios. 
The front suspension is, of course, independent 
and made up from Standard 10 parts; springing 
is by combined coil spring and telescopic 
damper units. The rear suspension is also 
independent, and employs the fixed length shaft 


with Hardy Spicer joints at each end. It acts 
as both a drive shaft and a top wishbone. 
A single lower wishbone is also fitted. Fore and 
aft location is by radius rods. The body is 
rather angular, and here again is a departure for 
this firm, as in the past Lotus have been 
advocates of aerodynamic bodies. They have 
probably come to the conclusion that as wheels 
must be out in the airstream in this class anyway 
in order to conform with the regulations, it 
would be a waste of time to fit an aerodynamic 
single-seater body. The best thing that can be 
done under these circumstances is to keep the 
body as small as possible. 

The basic design of the car is very similar to 
the Lotus Grand Prix car, and there is no doubt 
that any driver who has become familiar with 
the handling characteristics of the Formula 
Junior Lotus would take little time to master 
the Formula 1 version. It would therefore 
appear that one of Count Lurani’s original 
ideas was right. Whether the cost factor is so 
successful is another question. 

Already the cost of many Formula Junior 
cars has crept up to £1,350. There is also a 
disturbing tendency for some factories to com- 





pete in the field with “ works” cars. This 
practice means that the amateur, for whom 
the class is intended, is being ousted. Experi- 
enced Grand Prix drivers are banned from 
Formula Junior racing, but many star Formula 
Junior drivers are also driving successfully in their 
first year of Grand Prix events. Next year they 
will, of course, be banned from Formula Junior, 
but one wonders whether the rule should not 
come into effect as soon as they have driven in 
their first Grand Prix. 

So far Coopers have not taken a great deal of 
interest in Formula Junior, only producing a few 
cars mainly fitted with BMC engines. The 
cars are similar in basic conception to their 
Formula 1 and Formula 2 vehicles. They have 
probably wisely concentrated on one job at a 
time, and this year they have been winning the 
Formula 1 constructor’s championship, and 
giving the World Champion, Jack Brabham, the 
fastest Grand Prix car available. 

Next year may very well see a rear-engined 
Formula Junior Lola. Knowing how well this 
year’s cars have gone, it would be a formidable 
contender. Gemini changed from a front to 
rear-engined car in the middle of the season, 
and practice reports of the new car suggest 
that it is very fast indeed. 

Recently both Emeryson and Kieft have 
announced new Formula Junior cars, so it is 
obvious that next year we shall see a consider- 
able livening up in this class in Britain, Many 
claim that Formula Junior racing is dull at 
present, but this verdict is inevitable when one 
make is having so much success. But that could 
change in 1961, and the advocates of Formula 
Junior are already saying that it could be the 


Formula 1 of 1965. 








_ On the Shelf 


By Frank H. Smith 


CG of those Great Thoughts that occasionally 
come to me concerns my relations with the 
Department of Scientific and Industrial Research. 
For many years I have managed to do without 
their services but a fresh youth from College— 
sorry, a youth fresh from College—insisted on 
seeing some Russian stuff so I had to invest in a 
book of Science Library forms. Fair enough. 
Everybody has to. But a week passes and 
DSIR sends in a request to borrow something 
from me. If I lend it (and I will if I can) it 
doesn’t cost them a bean (apart from the time 
taken by a messenger to ride a bicycle two miles). 
Ain’t there no justice? Or am I a fool for not 
charging? 1 don’t think I can anyway. 

Twelve rampant bodies form the Council of 
the Roads Campaign Council (15 Dartmouth 
Street, London, SW1) which now has a mouth- 
piece with No. 1 of Missing Links. No price is 
shown but I imagine a bona fide inquirer would 
get it for the asking. The target of the publica- 
tion is road schemes which await Ministry 
approval and financial support and which, 
though considered vital, have not so far found 
a place in the road programme. 

EFTA Bulletin is a first-ever from the European 
Free Trade Association and obtainable free from 
the Central Office of Information at Hercules 
Road, Westminster Bridge Road, London, 
SE! (WATerloo 2345, Ext. 382). The first 
number is chiefly concerned with putting you in 
the picture with EFTA. Could any man be 
more aptly named than the Secretary-General, 
Mr. Frank Figgures? 

Just in case you are interested in the Arab 
scene I offer the news that Office de Presse et 
d’Edition at 5 Bd Ney, Casablanca, are starting 
their new specialised service (hitherto in French 
only) in English on 1 November. It costs £10 
a month by air mail and £2 less for sea mail. 
I'll say no more but leave it to you. 

I imagine that the list of those interested in 
pitch fibre drain pipes is pretty short, but in 
case anybody wants to know more I suggest he 
asks Key Engineering Company Limited (Lark- 
field, Maidstone, Kent) for their Key News, 
number one of which is just out. 

I just do not know how the Society of Auto- 
motive Engineers does it (do it?). They have 
their Transportation Meeting at Minneapolis, 
25-27 October, their Powerplant Meeting at 
Cleveland, 31 October-2 November, and Fuels 
and Lubricants at Tulsa, Oklahoma, 2-4 Novem- 
ber. Miss Fran. Weeden, their meetings organ- 
iser, is going to be living out of an overnight 
bag for a while, I can see. And incidentally 
there are about 34 papers resulting from this lot 
and she is responsible for those too. 

What is, I suppose, an epoch making announce- 
ment from Heinemann (Windmill Press, Kings- 
wood, Radworth, Surrey), is contained in a 
circular telling us that as from 1 October they 
will pay carriage on all orders from the home 
market and outside the London delivery area 
(midwives please note), for a trial period of one 
year. Exceptions are where books are sent 
direct to a bookseller’s customer and where a 
special method of dispatch is requested (pigeon 

2). 

If you want a copy of the Aslib Electronics 
Group Membership List you had better try 
Aslib (3 Belgrave Square, London, SWI) as 
I can’t find any indication of where you should 
apply on it. : 

A letter comes from a bi-monthly journal 
called Degree, which caters for the university 
reader. November is the month for the kick-off 
but I don’t think it is for us. Typical titles: 
“Fables of Fleet Street,” “ Blues Revisited,” 
“* Chelsea—Soccer Shockers,”’ “ The New Mora- 
lity.” I'm all for progress but I do not like to 
see Chelsea, nyasaland, or even britain, printed 


that way. 
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More Programmes, Better Definition? 


Television Field Trials of 405-line and 625-line 
Systems in the UHF and VHF Bands, 1957- 
1958. British Broadcasting Corporation. (20s) 


The series of trials reported in this BBC pub- 
lication was intended to kill two quite different 
birds with one stone. In the first test period, 
a 405 line signal was radiated simultaneously on 
Band I (45 Mc/s vision carrier) and on Band V 
(654 Mc/s) in order to compare the effective 
service areas of transmitters on the two wave- 
bands. In the second period of the tests, the 
Band I transmission continued but the Band V 
transmission was changed over to the 625 line 
(or CCIR, or Continental) standard. This 
arrangement was adopted for economic reasons, 
though obviously not an ideal one, since the 
405 line and 625 line systems could never be 
compared simultaneously under exactly the 
same conditions. 

The necessity of investigating the service 
obtainable when using ultra-high-frequency trans- 
mission has arisen owing to the lack of space in 
the existing bands for additional alternative 
television programmes. One such extra pro- 
gramme might just be accommodated in Band III, 
but certainly not the three extra which a TV- 
addicted public is thought to desire. 

Much information is, of course, already 

available, mainly from America, upon the field 
strengths to be expected in Bands IV and V 
(470 to 960 Mc/s). The BBC survey agreed, in 
general, with previous results, which can be 
roughly summarised by two statements. 
(a) The average field strength is about the same 
(for a given ERP and aerial height) over the 
whole range of frequencies from 40 to 1,000 Mc/s, 
with the exception that cut off beyond the 
horizon is more rapid at the higher frequencies. 
(b) The local variations in field above and below 
this average become steadily worse as the 
frequency is raised. 

A more difficult and uncertain question is the 
field strength required for satisfactory reception. 
If external interference is absent, we can take 
as a rough rule: field required in microvolts 
per metre is numerically equal to twice the 
frequency in megacycles. But, in practice, 
interference, whether from car ignition systems 
or from tropospheric reflection, is much more 
severe on Band I, so that the field required here 
may reasonably be taken to be as great as that 
required on Band III (200 Mc/s), though still 
less than that for Band V. 

The BBC survey also included systematic 
picture quality assessments by engineers in 
mobile laboratories, and by home viewers with 
receivers approximating to normal commercial 
designs. A particular effort was made to cover 
the practical and subjective aspects, and the 
assessment of results has been clarified by a 


large number of statistical diagrams and tables. 

The overall conclusion is that the power 
required in Band V is about six times that 
required in Band I for a given percentage of 
satisfied viewers in a given service area. Even 
then, the more distant viewers will obtain a 
cleaner picture (in other words, less background 
noise) on Band I, except when external inter- 
ference is present. So it is clear that the extra 
programmes on UHF will only be obtained at 
a considerable extra cost. 

We may turn now to the very controversial 
question of the improvement in picture quality 
obtainable by changing from our present 405 line 
system to the 625 line system now in use over 
most of the continent of Europe. In the opinion 
of the viewers in the BBC tests: 

(a) the “ sharpness” rating of the pictures was 
not significantly changed; 

(6) the visibility of the lines was decreased on the 
average from “ definitely perceptible but not 
disturbing ’’ on 405 lines, to “ just perceptible ” 
on 625 lines; and 

(c) The overall picture quality was not appre- 
ciably altered, though slight differences were 
observed in such factors as noise and syn- 
chronising. 

These results agree with the view of the 
present writer that the only significant difference 
between the systems lies in the visibility of the 
lines, so that those users who (like the writer) 
are not normally conscious of the presence of the 
lines, show no definite preference for the 625 line 
picture. But this view is by no means universal 
among engineers, many of whom would argue 
that the increase in vertical definition (the 
horizontal is unaltered) gives a_ noticeable 
improvement. In particular, Jesty describes 
experiments (based upon choice of viewing 
distance) from which he concludes that the 
625 line picture would be generally preferred to 
the 405 line picture even if the horizontal defini- 
tion of the former were halved (that is, video 
bandwidth reduced to 2:5 Mc/s). 

Whatever may be the effect (and the validity 
of Jesty’s arguments is open to question) of the 
larger number of lines in critical tests under ideal 
laboratory conditions, it seems likely that most 
domestic viewers will not notice any great 
improvement if the system is changed, and may 
well conclude that the advantages of the 625 line 
system have been exaggerated, at least in the 
popular press. Much can still be done to improve 
picture quality on the present system by attention 
to detail; we should be very rash to expect the 
average picture on a 625 line system to look as 
good as the best present transmissions viewed 
on a receiver which has been correctly aligned 
and correctly tuned. 

M. V. CALLENDAR 





Market for Capital 


Manufacturing Processes in Canada. Edited by 
K. C. Livincston and T. C. GRAHAM. Toronto 
University Press; Oxford University Press, 
London. (84s) 

Much is said about the need to export more 

British goods to the Commonwealth. Canada 

has always occupied a prominent place as a 

potential market. Much time and money has 

been spent in persuading the Canadians to buy 

British. Yet the question, what do Canadians 

want in the way of British capital goods is 

exceedingly difficult to answer. 

We know that they want electricity generating 
plant, farm machinery and mining equipment. 
But information about Canadian industry in this 
country tends to be scrappy, and technical 
equipment still tends to be sold in that market 
by newcomers through occasional sales forays 
rather than by a careful study of Canadian indus- 
trial processes. 

Information about the Canadian market for 


Equipment? 


technical equipment is not easily obtained. 
Anyone thinking systematically about entering 
that market for the first time would not find it 
easy to assemble a coherent body of information 
concerning the Canadian economy and Canadian 
industrial processes. Details of key Canadian 
industries, the size of their markets, the technical 
processes they use and the degree of competition 
they encounter from the United States both in 
the home and export fields is not to hand in an 
assimilable form. Yet such information is 
necessary for any preliminary organised consider- 
ation of the Canadian market before salesmen 
or executives set out to see and sell. 

This book goes some way to filling the gap, 
although it has not been designed for the purpose. 
It has been written as an account of manufac- 
turing process in Canada for the guidance of 
Canadians. The individual chapters have been 
written by persons and organisations in these 
particular industries. There are seventeen indus- 
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tries covered and the information is technical 
rather than economic. Much of what is written 
about processes as such is available in many 
books on this side of the Atlantic but it emphas- 
ises technical procedures peculiar to Canada. It 
ranges from beef to wool textiles. It therefore 
provides a guide for the exporter to Canada’s 
industrial processes. 

From the viewpoint of this country, and 
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possibly for the Canadian too, an introduction 
indicating the relative importance of these indus- 
tries, their scale of operation, markets and so on 
would have been useful. This treatment would 
also have served to offset the dangers of having 
experts in an industry writing about their own 
processes for outside consumption. 

The big omission, however, is an index. This 
is a book to refer to. Its illustrations and charts 


Publications 


are good but 304 pages of double column text and 
illustration is hard to digest except in modest 
portions. The omission of an index could be 
remedied perhaps in later editions. As it is the 
book is a useful work of reference for technical 
and industrial companies’ libraries where access 
to technical knowledge about Canadian industry 


is desirable at short notice. 
G. E. TEWSsON 





Twist Resisting Instruments 


Torsion Devices: A Survey of their Design, 
Construction and Use. By P. J. Geary. BSIRA 
Research Report R.249. British Scientific 
Instrument Research Association, South Hill, 
Chislehurst, Kent. (21s) 


This, the third book in a series surveying the 
literature on functional units in instruments, 
sponsored by the British Scientific Instrument 
Research Association, is complementary to the 
first survey which was entitled Flexure Devices. 
It has been eagerly awaited by those who possess 
the two earlier books. Torsion Devices, which 
must be the result of many months of patient, 
careful and detailed research, reaches the high 
standard which one has come to expect from the 
author, who has made a praiseworthy attempt 
to cover an extremely wide field within the con- 
fines of one volume. 

The purpose of the book is to provide a 
source of information on the design, construction 
and functioning of the working parts of measuring 
instruments, and it is designed to aid two classes 
of readers; students and practising engineers in 
development and research work. It will also be 
useful as a reference in advanced laboratory 
courses which are concerned with evaluating the 
performance of measuring instruments. 

The book commences with a list of symbols 
which are used in the text, and although the 
majority of them are traditional it is a good 
plan to include such a list in a book of this nature 
for the sake of completeness. Following the 
list of symbols, and exclusive of the bibliography, 


the book is divided into eight sections. The 
first section is an introduction, but is quite short, 
and explains the grouping and scope of the 
survey; it emphasises that the book is not 
concerned with the design of complete instru- 
ments containing torsion devices, but only with 
the design of the torsion devices themselves. 

The second section, headed “* Torsion Theory,” 
presents some introductory theory relating to the 
behaviour in torsion of single elastic members 
having elliptical, circular and rectangular sections, 
and also considers the three sources of resistance 
to twist in a torsion member. The derivations 
of formulae are not all original, but in every case 
where previously published material is used the 
source of the formulae is given. 

Torsion suspensions, the subject of the third 
section, deals quite thoroughly with the applica- 
tions to instruments of filar suspensions of the 
single or hanging type, and also of the double or 
taut system. Methods of attaching the liga- 
ments are discussed in detail, and tensioning 
and shock absorbing devices suggested. There 
is a tendency towards the replacement of pivot 
bearings in indicating instruments by taut 
suspensions, and the design features of an 
instrument of this type are given together with 
a most interesting sketch of a typical system. 
The static sag which must accompany the tilt 
of a taut suspended member is analysed, and the 
optimum dimensions of the suspension strips to 
be employed are recovered. 

Section four deals with the materials used for 


suspension ligaments, and covers the relevant 
physical properties which must be considered 
when selecting these elements. Section five is 
concerned with the application of bifilar and 
trifilar suspensions, covering the derivation of 
formulae for evaluating the torsional constants 
of the systems and a comparison of their torque 
characteristics. Spiral or helical springs are 
occasionally employed as suspension elements, 
and section six summarises the basic formulae 
associated with these members. 

Section seven shows how torsion hinges may 
be used as an alternative to flexure hinges when 
an elastic hinge is required for a moving part; 
several alternative designs are illustrated, and 
suggested methods of fabrication can quite easily. 
be followed. 

Section eight, entitled “* Torsional Magnifying 
Devices,’ is most comprehensive and considers 
in detail magnifiers of the following types: 
skew bifilar and trifilar, twisted strip, coiled 
strip, twin strip, Kelvin bifilar, remotely actuated 
mirror and serpent spring. Where appropriate, 
mathematical expressions for the magnification 
obtainable have been derived. 

The book concludes with a very good biblio- 
graphy of 259 selected literature references with 
abstracts and annotations. It is an exceptionally 
useful book which should be in the possession of 
all those who are interested in the design of 
instrument mechanisms. 


H. F. HARRISON 





To Make a Meeting Go Like Clockwork 


Organizing the Technical Conference. By 
HERBERT S. KINDLER. Reinhold, New York; 
Chapman and Hall, London. (48s) 


The usual inference of the now outmoded term 
“the two sides of industry” is that of manage- 
ment and workers. It would probably be 
equally correct to state that industry is divided 
into the following two sections: one concerned 
with organising conferences and the other with 
attending them. It is axiomatic of this era of 
increasing specialisation that the specialists need 
to meet one another for a variety of reasons, but 
mainly either in order to review current develop- 
ments in their own field or in order to help tackle 
mutual problems. 

It would be hard to find a person in British 
industry who had not had occasion to attend at 
least one conference, whether on determining 
national industrial policy or shop floor welfare, 
or some other aspect of industrial organisation. 

Unfortunately very many conferences leave a 
great deal to be desired, either in the content 
matter, the administrative arrangements, quality 
of speakers, or some other aspect. As a conse- 
quence those individuals or committees saddled 
with the responsibility of organising conferences 
rarely feel (if they are honest with themselves) 
that they have fully measured up to their 
responsibilities. 

It is timely, therefore, that there is now 
available for technical conference organisers a 
guide which, if adopted fully, could do as much 
to make technical conferences technically efficient 
as Mrs. Beeton’s guide to good cooking did to 
ensure the majority of British working husbands 
during the second half of the 19th century came 


home to a reasonably appetising meal. It is not 
by any means the first and no doubt will not 
be the last publication on conference organisa- 
tion, but its claim to review lies in that it is 
intended to appeal to technical conference organ- 
isers—not the few professional conference 
organisers, but the man who finds himself called 
upon by his colleagues to organise the ad hoc 
function. 

Very wisely, the author, Mr. Herbert S. 
Kindler, does not set out to provide a blue print 
for the ideal conference or indeed a “ package 
deal ’’ for conferences of different types. Indeed 
Mr. Kindler admits there is no best type of 
conference. But if only half the recommenda- 
tions which he makes were acted upon we should 
have fewer of the patently amateur efforts which 
the majority of industrialists who attend confer- 
ences (either by choice or direction) are forced to 
endure. To be fair, however, in very many 
instances the organisers are labouring under the 
handicap of insufficient funds, or insufficient 
time, or insufficient staff, or some other factor 
over which they have little or no direct control. 

The author’s many hints and directives for a 
successful conference can be gathered together 
under four basic, interdependent headings. 
These are: (1) making available worthwhile 
information (both new and review material); 
(2) effective presentation of conference informa- 
tion; (3) adequate facilities for discussion to 
enable acceptance, rejection, modification or 
amplification of the information presented; and 
(4) suitable environment (including layout and 
comfortable surroundings). 

Not every conference organiser will agree with 


all the recommendations made by Mr. Kindler, 
while some of his suggestions would in very many 
instances be extremely difficult to apply. For 
example, he details a suggested agenda for the 
first meeting of the conference planning com- 
mittee which he schedules to last from 9 a.m. to 
4.30 p.m. How wonderful if it could ever materi- 
alise, but as any technical conference organiser 
knows only too well, half the committee members 
find they have another afternoon engagement 
(or at best a luncheon appointment which will 
mean their being very late in returning for the 
afternoon discussion), while another third will 
have been prevented from turning up anyway. 
Hence in the majority of instances the organiser 
is lucky if he can get his committee together in 
any real strength for as long as three hours on 
any one occasion. Without disagreeing with 
what Mr. Kindler would try to achieve at the 
all-day meeting, it is more feasible to think in 
terms of streamlining his approach to fall in with 
the commitments of the committee members. 

That a committee (or working party) is neces- 
sary is unlikely to be disputed, but many British 
technical conference organisers will be rather 
taken aback by the sight of the elaborate confer- 
ence organisation chart on page 17 of the book. 
Under the conference planning committee there 
are listed a conference advisory board, an evalua- 
tion committee, three coordinators (programme, 
finance and host), plus no fewer than 15 sub- 
committees. No doubt the author over-elabor- 
ated on the organisation side, but the duties of 
these subcommittees cannot be ignored if the 
successful conference is to materialise. 

For example, many conferences have failed 
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because the organisers have not fully appreciated 
the level of audience at whom they were aiming. 
Selection of suitable papers, conference budget- 
ing, programme scheduling, selection of chairmen 
and conference location, dates (no 
conference would ever take place if one allowed 
for every possible contingency, so the committee 
will have to choose between staging the confer- 
ence on the same date as the chairman’s wedding 
anniversary or the opening of a test match or 
international rugby match or the date when a 
conference on an allied technical subject has 
already been scheduled), documentation, promo- 
tion and public relations and supporting activities 
(ladies’ tours, dinners, outside social events, and 
so On) must all be considered. 

There is much solid advice on these and many 
other points and as they are supported by a 
conference budget check list the recommenda- 
tions should help any organising committee to 
hit on a practicable fee which will give those 
attending value for money and ensure that the 
function at least pays its way. 

What stands out very clearly is that however 
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good the technical content matter may be, a 
successful conference can be completely marred 
if there is failure on one small point. Whereas 
conference delegates will shrug their shoulders 
and forget very quickly if Professor Blank gives 
a bad platform performance, they will remember 
for a very long time that a slide was inserted 
upside down in the projector, or that the micro- 
phone failed, or that the seats were uncomfortable 
or the ventilation bad. Timing, of course, is all 
important. In this country, at any rate, Monday 
afternoon (at the earliest) to Friday morning 
(at the latest) are the most successful conference 
periods. True some weekend conferences are 
well attended, but by and large they are not 
popular because of their interference with family 
commitments. 

The requirements in respect of chairmen and 
speakers are discussed at some length. Mr. 
Kindler must have endured the embarrassment 
of watching many speakers overrun their allocated 
time, for he strongly recommends the use when 
necessary of a prearranged signal from the 
chairman to any speaker indicating that he needs 





New Books 


Fundamentals of Rocket Propulsion. By RaymMonp E. 
Wiecu, Jr., and Rosert F. Strauss. Reinhold, 
New York; Chapman and Hall, London. (44s) 

The history, fundamentals of operation, design of 

components and methods of application of the rocket 

engine, intended for the technical student, and for 
the non-specialist engineer. 


* Register of Shipping, Register Book 1960-61: 
Volume 1, Register of Ships; Volume 2, Appendix; 
Volume 3, Shipowners. Lioyds’ Register of Shipping. 
(Volume 1: 360s; Volume 2: 80s; Volume 3: 40s) 

Details of 87,029 ships from the S.S. A A Augustus 
to the steam trawler Zyguli. The appendix volume 
contains available particulars of structural details, 
capacities, etc., for ships other than tankers, tankers, 
ships carrying refrigerated cargo, and refrigerated 
cargo containers. 


Elementary Engineering Mechanics. By EUGENE 

GerorGe Key. Wiley, New York and London. (44s) 
Professor Kay’s book presupposes a knowledge of 
mathematics up to and including plane geometry and 
algebra, and an ability to learn and use algebra. 
It is designed specifically for a two year university 
course. 


Naval Marine Engineering Practice, Volume |. 
Admiralty Publication No. B.R. 3003(1). HM 
Stationery Office. (20s) 

This book contains brief descriptions, and methods of 
operation, of typical machinery, boilers and systems 
for which the Ship Department, Marine Engineering 
Division, of the Admiralty is responsible, and super- 
sedes BR77 Machinery Handbook. 


From Galaxies to Man: A Story of the Beginnings 
of Things. By JoHN Premrer. Victor Gollancz. 
(21s) 

A popular account of the present state of thought 

and knowledge on the evolving universe, from matter 

through life to man, based on the century of research 
since the publication of On the Origin of Species. 


and Safety. Volume 2. 
R. N. Lyon and C. M. 
NICHOLLS. in Nuclear Energy, Series 4. 
Pergamon Press. (105s) 
The fourth in a series of eleven volumes of edited 
proceedings of the 2nd Geneva Conference, this covers 
reactor chemistry and materials, engineering experi- 
ence and practice, and engineering aspects of reactor 
safety. 


A Practical Manual of Industrial Finishes. By B. M. 
Lersky. Chapman and Hall. (35s) 

A short history of industrial finishes serves to intro- 

duce an account of the formulation of paint finishes 

for wood, metal and other surfaces, methods and 

equipment for their application, and the economics 

and organisation of the finishing department. 


International Congress of Combustion Engines 
(CIMAC), 1959 Conference held at Wiesbaden. 
Internationaler | Verbrennungskraftmaschinen-Kon- 
gress (CIMAC), Brentanostrasse 29, Frankfurt/ 
Main. (120DM) 

The subject of the Congress was “ Diesel Engines 

and Gas Turbines up to 1,500 H.P.,” and a total of 


Technology, Engineering 
Edited by R. Hurst, 


36 technical papers was presented by participants 
from nine different countries. 


Science in Space. Chapter 2: The Nature of Gravita- 
tion. Chapter 3: The Earth. Chapter 4: The 
Moon. Chapter 5: The Planets. Chapter 7: 
Physics of Fields and Energetic Particles in Space. 
National Academy of Sciences, 2101 Constitution 
Avenue, Washington 25, DC. ($1 each) 

The Space Science Board of the National Academy 
of Sciences has issued the first five chapters of a 
nine-part survey intended to review areas and 
opportunities for important research studies using 
space vehicles, and to suggest what now appear to be 
oro areas of emphasis for the US national space 
effort. 


Disposal of Radioactive Wastes. Volume 1. Pro- 
ceedings of the Scientific Conference on the 
Disposal of Radioactive Wastes, Monaco, 16-21 
November, 1959. International Atomic Energy 
_— Vienna; HM Stationery Office, London. 

Ss) 

Papers on the nature, treatment and processing of 

radioactive wastes, and the present methods used for 

their disposal, were presented by experts from 13 

different countries. 


Exploration in Management. 
Heinemann. (30s) 

The Glacier Metal Company has become a centre of 

pioneer studies in the social sciences, and in the 

present book the chairman gives an account of the 

organisational system which has gradually evolved 

in his company. 


y for Steelmaking. By Joun F. 
Exuiott and MoLiy GLeiser. Volume 1. Addison- 
Wesley Publishing Company, Reading, Massachu- 
setts; Pergamon Press, London. (75s) 
Sponsored by the American Iron and Steel Institute, 
this first volume contains information on the per- 
tinent chemical properties and some physical pro- 
perties of important elements and compounds. 


Approved Methods for the Physical and Chemical 
Examination of Water. 3rd edition. Jnstitution 
of Water Engineers, Parliament Mansions, Abbey 
Orchard Street, London, SW1, (10s) 

The chief revisions or additions in this third edition 

include those sections dealing with the determination 

of nitrate, sulphate, sodium and potassium, alu- 
minium, copper, lead, zinc, and synthetic anionic 
detergents. _ 


A Glossary of the Diamond-Drilling Industry. By 
ALBERT E. Lonc. Bureau of Mines Bulletin 
No. 583. US Government Printing Office, Washing- 
ton, DC; HM Stationery Office, London. (3s 6d) 

The scope of the glossary is confined to terms, 

letter names, and abbreviations commonly used in 

the diamond-drilling industry, primarily confined to 
the United States: a total of nearly 4,000 entries. 


The Engineering Industries in Europe. Organisation 
for European Economic Co-operation, Paris; HM 
Stationery Office, London. (7s 6d) 

The third statistical study of the OEEC Machinery 

ones, covering statistics up to and including 


By WILFRED Brown. 
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to bring his talk to a conclusion without delay. 

There is a complete chapter on promotion and 
public relations which is summed up by Mr. 
Kindler as follows: “* The essence of successful 
public relations is having something important 
to say and saying it with sincerity and conviction. 
No amount of sincerity, introspection or survey- 
ing, however, will help unless a public relations 
voice speaks in a language that can be clearly 
understood.” It is unlikely that anybody will 
disagree with this point of view. 

There is a lot more material, including a chap- 
ter on documentation (which can probably be 
described as the organising committee’s biggest 
headache) in this very useful guide. It is up 
to any organising committee to accept or reject 
any of the principles and recommendations made 
(probably nobody would be more surprised than 
Mr. Kindler if they were all adopted at any one 
conference). What any organiser does at the 
risk of staging the greatest conference flop of 
all times, however, is to entirely ignore Mr. 
Kindler’s recommendations. 

V. M. GREEN 


The Reviewers 


Mr. M. V. Callendar, M.A., M.LE.E., M.TS., is 
in charge of the television research section in the 
engineering department of E. K. Cole Limited. 


Mr. G. E. Tewson, M.A., is a partner in the firm of 
O. W. Roskill Industrial Consultants. 


Mr. H. F. Harrison is senior lecturer in instrument 
design and measurement in the Department of 
Production Technology and Control Engineering 
at Northampton College of Advanced Technology. 


Mr. V. M. Green, who is a fellow of the Royal 
Statistical Society and a fellow of the Institute of 
Work Study, is head of the Projects Section, 
British Productivity Council. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Plant 


Vibrating Screens. NIAGARA SCREENS AND PLANT 
Ltp., Straysfield Road, Clay Hill, Enfield, Middle- 
sex. Vibratory screens for collieries and other 
plant; fixed and portable types for dry coals or 
slurries. Illustrated folder. 

Water Coolers. Visco ENGINEERING L1tp., Stafford 
Road, Croydon, Surrey. Evaporating water 
coolers, steel shell or other forms illustrated in 
brochure 603 which also contains hydraulic tables. 

Cleaner. Kerry’s (ULTRASONICS) Ltp., Warton 
Road, Stratford, London, E15. General purpose 
500 watt ultrasonic cleaning plant for small parts; 
14 gallon tank. Folder gives all details. 

Screens. ARMSTRONG WHITWORTH (METAL INDUS- 
TriES) Ltp., Close Works, Gateshead upon Tyne 8. 
Overstrom vibrating screens for light, medium, or 
heavy duty on wet or dry materials. Single, 
double or triple deck models up to 5 ft by 12 ft. 
Constructional details and capacities in 8 page 
brochure. 

Bag Filter. W. C. Hoimes & Co. Ltp., P.O. Box B7, 
Turnbridge, Huddersfield. Range of standard bag 
filters with shaker gear; capacities from 565 to 
18,365 cu. ft per minute. Range and description 
given in publication 83. 

Starch Dryer. Rosin ENGINEERING Co. Ltp., 14-17 
St. Cross Street, Hatton Garden, London, EC1. 
Biittner rapid circulation dryers for starch giving 
improved conservation of by-products. Range of 
sizes from 2,310 to 22,700 lb per hour of wet 
material. Leaflet. 

Magnetic Separator. RApmpD MAGnetic Ltp., Lom- 
bard Street, Birmingham 12. Magnetised roll 
separators with up to four rolls and with or without 
scalper drum. Throughputs up to 14 tons per hour. 
Folder. 

Portable Conveyor. J. COLLIs AND Sons Lrp., Regent 
Square, Gray’s Inn Road, London, WCI. The 
Loadaveyor with either slats or belt; 4 or 2 wheel 
chassis types, adjustable elevation. Leaflet. 

Screw Conveyors. Link Bevt Co., Prudential Plaza, 
Chicago 4, Illinois, USA. Screw conveyors and 
feeders of over 20 pes, listed and illustrated in 
76 page catalogue. No. 2989. 
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Anglo-German Link 
In Heavy Engineering 


A* ARRANGEMENT to collaborate in 

building hot and cold rolling mills, 
ferrous and non-ferrous, has been 
reached between the West German firm 
SCHLOEMANN AKTIENGESELLSHAFT and 
the WELLMAN SMITH OWEN ENGINEERING 
Corporation. 

The negotiations were finally sealed 
in a visit to Dusseldorf by the Wellman 
chairman, Sir Peter Roberts. 

The combined quality and experience 
of the Wellman concern and advanced 
designs in rolling mills of Schloemann 
will be applied to the markets of Great 
Britain and the Commonwealth. 

Two years ago, at the Corby Works 
of STEWARTS AND LLoyps, the present 
agreement was foreshadowed in that 
the 48 in blooming mill then installed 
was Schloemann designed and Wellman 
built. 


BMC Cars From 
Italian Factory 


INNOCENTI, of Italy, are now producing 
two of the BritisH Motor CorPoRA- 
TION’s range of cars. They are the 
Austin A40 saloon and the countryman 
model, slightly modified to comply with 
recent Italian road regulations. 

The big, highly diversified Italian 
concern built in eleven months a new car 
plant of almost 400,000 sq. ft. It will 
eventually reach an output of more than 
50,000 vehicles a year. Innocenti have 
appointed dealers up and down Italy 
and have supervised the training of 
mechanics and the building up of the 
sales and service organisation. 

Selling at 880,000 lire, about £500, 
the A40 has a lower price than any com- 
parable model now selling in Italy. 
The countryman costs the equivalent 
of £530. 

Innocenti is one of Italy’s largest 
concerns. It produces the Lambretta 
scooter, heavy equipment for the steel 
industry, pipes and tubing and machine 
tools. This agreement with Innocenti 
means that BMC have followed the 
Forp line in making their own inde- 
pendent excursion into the European 
Common Market. 


Hawker Sales Agreement 
On Forage Harvesters 


The INTERNATIONAL HARVESTER Com- 
pany are to undertake the future market- 
ing of Forage Harvesters, made by 
GLosTER EQuipMENT Limited, a sub- 
sidiary of the HAWKER SipDELEY Group. 

The International Harvester distribu- 
tion system is world wide. In the words 
of the Hawker chairman, Sir Roy 
Dobson: ‘ They have a distinguished 
reputation in agriculture and sales con- 
nection in every part of the world.” 

The machine will now be known as 
the McCormick International Gloster 
Forage Harvester. Among the attach- 
ments for the machine is one, a kale 
device, which has won a silver medal 
award of the Royal Agricultural Society 
of England. 

Bamrorps, of Uttoxeter, Stafford- 
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shire, who formerly marketed the 
machine will still make available 
through their dealers spare parts for 
machines already sold by them. 


Leyland Repeat Orders 
From US Haulage Firms 


With 66 per cent of their vehicle delivery 
in September going to overseas opera- 
tors LeyLaNp Morors, the Lancashire 
heavy truck group, are watching with 
interest as the performance of their first 
medium-weight diesel trucks in the 
United States earns repeat orders. 

Leyland first sent a fleet of Scottish 
built diesel trucks to North America 
and the repeat orders are now coming 
back from operators of large truck 
fleets—key people in furthering the 
expansion of Leyland sales in the 
potentially enormous US field. 

A useful example is that of a 95 h.p. 
Chieftain truck, bought by the Hertz 
CORPORATION, and working under con- 
tract for the SEASONMASTER Company. 
The vehicle gave an average fuel con- 
sumption of 11:95 miles to the US 
gallon on its maiden run over 600 miles 
in undulating country. Fitted with an 
aluminium van body it took a 15,000 Ib 
payload of aluminium storm window 
and door fittings from Jamaica, Long 
Island through New England stopping 
at various cities and suburbs. On many 
runs it is now known that the miles per 
gallon return was as high as thirteen. 

The Hertz Corporation has recently 
bought another two Chieftains. The 
buyer of a Clydesdale 105 h.p., who has 
used it mainly to carry loads of paper 
bags around one of the biggest of all the 
American supermarket chains, has now 
contracted for another five. 

Turning aside for a moment from the 
export prowess of the group, a 22 year 
old Leyland trolleybus has been given 
by London Transport to a museum in 
Paris. The vehicle was one used in 
1938 for a tram conversion scheme. 


An Independant Commercial 
Computer Centre for London 


Following the announcement that the 
big independent research and computer 
services firm, C-E-I-R, of America, was 
making an IBM 7090 computer avail- 
able to commerce and industry in New 
York, comes the information that the 
English subsidiary, C-E-I-R (UK), is 
to open a London computer centre 
next May. 

The IBM 7090 and IBM 1401 com- 

puters to be installed in the London 
Research Centre will be available to any 
firm or organisation that wishes to 
“ buy time’’ on them. The operating 
company is independent of any com- 
puter manufacturer. 
Dr. C. Oswald George, the vice- 
chairman of the English company, has 
said that while the centre will be able to 
provide computer services to firms 
both large and medium sized, and to 
some smaller businesses, he expects that 
at first some of the best customers will 
be companies who already have their 
own computers installed. 


US Tyre Valve Plant 
To Open in Ulster 
United States companies have done a 


great deal in attacking the difficult 
economic problems of Northern Ireland 
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senior executives on the ready ability of 
the Ulstermen (and women) to be 
trained, and the freedom from labour 
troubles suggest that other US business 
chiefs will get to know of the advantages 
and move in. 

Mr. Austin R. Zender, president and 
chief executive officer of the BRIDGEPORT 
Brass Company, of America, gave his 
reasons for deciding to set up in 
Northern Ireland when he signed the 
agreement with the Northern Ireland 
Minister of Commerce, Lord Glentoran, 
in New York. 

Mr. Zender said, “* Our decision to 
operate a plant in Northern Ireland for 
the manufacture of tyre valves was 
made after an extensive tour of many 
other European locations. Northern 
Ireland’s proximity to the expanding 
European automotive market, which 
this tyre valve plant will serve, enhances 
its position as a location for an opera- 
tion of this kind.”’ 

The new factory will be at Lisburn 
where there are good transport facilities 
and a ready supply of men and women 
with various skills. 

The Bridgeport president specifically 
noted the cooperative spirit and enthu- 
siastic support given to the company 
by the government officials of Northern 
Ireland. 


UK and West German 
Contact on Trade Talks 


Quietly behind the scenes, the British 
and West German authorities are keep- 
ing in close touch on the question of a 
meeting to be held in parallel with any 
meeting of the European Common 
Nations that may be held in Paris at the 
time of the Nato meeting in December. 

The chief Government spokesman in 
West Germany has said that there are 






AND WaGon—450 and the Derby Works 
of the British Raimways, Midland 
Region are constructing 169. 

All these cars should be in service by 
the end of 1963 making improved 
travelling conditions possible on both 
lines. 

The Central line will eventually be 
equipped with three trains of a new 
type to be made up of four new driving 
motor cars built by Cravens Limited. 
These will each have four trailer cars 
modernised at London Transport's 
works at Acton. 

Orders for the Metropolitan line were 
placed last March with Cravens for 248 
cars of a new design worked out to cope 
with the varying traffic demands of the 
line. With their unpainted light weight 
aluminium bodies these cars should all 
be delivered by the time the four track 
work between Harrow and Watford is 
complete in 1962. A later order, for 
216 cars from Cravens, was given in 
June to replace all the rolling stock in 
use on the Metropolican line to 
Uxbridge. 





Private Industry 
Moving Out Into Space 


The official request to the United States 
Government from the AMERICAN TELE- 
PHONE AND TELEGRAPH Company to be 
allowed to put a _ telecommunication 
satellite into orbit around the earth is 
the first formal step by a private firm into 
taking a commercial return from space. 

If the US Government gives its per- 
mission there may be a particularly 
fascinating calculation to be made. 
It would presumably be necessary for the 
ATTC to purchase one, or several, 
launching vehicles, and to obtain the 
use of launching facilities and staff. 
Just how much such costs should reflect 





definite indications that a meeting of the 
Six will take place while the Nato 
conference is in session. 

If, as seems probable, Mr. Macmillan 
finds himself meeting Dr. Adenauer on 
economic problems towards the end of 








by setting up subsidiaries among the 





Six Counties, The comments of their 


the year, it will be with the knowledge 
that while progress at Government level 
appears to have been nil, increasing 
numbers of United Kingdom companies 
have arranged their own subsidiaries, 
or licence arrangements on the Conti- 
nent. 


London Transport Repiacing 
Half of Rolling Stock 


At a cost of over £30 million Lonpon 
TRANSPORT EXECUTIVE has on order or 
in process of delivery almost 1,700 
Underground cars. This substantial 
total, equal to the replacement of half 
the present rolling stock was reached 
with the recent order for 619 cars of 
1959 Tube stock. Among the 1,700 
new cars are 246 District Line R stock 
and 91 Tube stock cars delivered since 
1950. 

This wholesale replacement of the 
LTE’s rolling stock is part of the 
modernisation scheme, another element 
in which is the four-track and electrifica- 
tion work on the Metropolitan Line. 

The 1959 (silver) Tube stock, which 
has 1,280 cars on order, is for use on 
the Central and Piccadilly Lines, replac- 
ing almost all that are now in use on the 
Central Line and all but the newest 
stock on the Piccadilly. 

METROPOLITAN-CAMMELL CARRIAGE 
AND WAGON are building 589 of these 


a part of the multi-million dollar 
expenditure that has poured into rock- 
etry and space research every month 
for years can hardly be clear. Probably 
no such attempt could be made and still 
leave the company’s project commerciai. 

The equipment which apparently it is 
planned to be put into orbit is not the 
most advanced that is being currently 
developed. But simply to have a com- 
munication satellite operating for about 
35 minutes three or four times every day 
would make not only a contribution to 
technological history but a useful con- 
tribution to the world’s communication 
systems. 


Fifty New Cables? 


The Bett TELEPHONE Company have 
shown in recent calculations that 
international telephone calls from the 
United States, now about three million a 
year, may reach one hundred million 
twenty years from now. This would 
need another 50 present style trans- 
Atlantic cables. 

Investigations carried out in Britain 
by HAWKER SIDDELEY AVIATION, Pye 
and others suggest that a British system 
could be established which would carry 
a heavier traffic at a cheaper cost for 
each minute of transmission. 

But the best railway carriage in the 
world depends on motive power to 
take it somewhere. The lack of a 
British equivalent to the US Atlas 
missile may mean that step by step the 
American interests will get the next 
phase of international communications 
equipment into orbit while a technically 
superior British system rests on the 
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Colchester 
‘Chipmaster’ 
Centre 
Lathe 


The basic engineering produc- 
tion tool is the subject of this 
first Product Profile. These 
new studies of outstanding 
products will appear every 
week in ENGINEERING. 


HE CHIPMASTER is a lathe with a sirong charac- 
ter. It was designed with an eye to the 
future, having features that would fall in step 
with what seemed to be the most significant trends 
in machining and in machine tool operation. 
And like the rest of the Colchester family, it was 
designed to take advantage of that seldom- 
admitted facility of engineering—combining low 
cost with high quality in one and the same 
machine. 

Centre lathes are basic to engineering. Inevit- 
abiy, a machine with such a long history develops 
slowly. Yet the designers of the Chipmaster 
foresaw changes in users’ requirements and they 
were determined to be ready with a lathe that 
would meet those requirements when the time 
came. 

In 1955-56, when the prototype was being 

prepared, the following trends were discerned by 

the management of the Colchester Lathe Com- 

pany Limited :— 

(1) The miniaturisation of many components in 
various branches of engineering would create 

a requirement for a centre lathe that would 

handle such components economically ; 

(2) the use of materials which could be machined 
at high speeds would grow; 


(3) high-speed steel tools would increasingly give 
way to cemented carbides, and they, in turn, 
to ceramics; 

(4) the advantages of constant cutting speed 
would come to be recognised. 


This was the world into which the Chipmaster 
was to be born, and its character was conditioned 
accordingly. It is a medium-small centre lathe, 
capable of high and infinitely variable speeds, 
with high power for a machine tool of its size. 
It is a high precision machine, but at the same 
time rationalisation of design and manufacture 
have kept its cost low. 

When the present managing director, Mr. A. J. 
Hayward, joined the company in 1948, it was 
still generally accepted that machine tools had 
to be made by traditional methods. Hand 
scraping was the symbolic ritual. 


FRESH VIEW 


Mr. Hayward argued that mass production to 
fine limits could as easily be applied to machine 
tools as it had been to motor cars. He had the 
advantage that he was a newcomer to the 
machine tool industry—he had previously been 
with Wellworthy Limited, the piston ring makers 
—and he was thus equipped to take a fresh, 
objective view of the problems. His argument 
depended, of course, on the company being able 
to sell lathes in large numbers. That is exactly 
what they have achieved in the last ten or twelve 
years. A visitor to their works is left with the 
strong impression that this single-minded con- 
centration on centre lathes and accessories has 
been an indispensable condition of their success. 
A policy of diversification, now so widely 
accepted as desirable in industry, would not have 
been appropriate, although the overall benefits 
of diversification were realised when the company 
joined the 600 Group in 1956. 

Colchester the town is about 50 miles from 
London, in the county of Essex. It is a pre- 
dominantly agricultural area, with little or no 
tradition of the engineering skills normally 
associated with machine tools. In such an area, 
however, it has been possible to build up a 
nucleus of skilled men who, with a larger number 
of semi-skilled workers, provide the kind of pro- 


Latest development: constant cutting speed. 


duction team required. A total staff and labour 
force of about 650 turn out 3,500 lathes a year, 
and the output is increasing. By spreading the 
overheads over such a large number of machines, 
the cost of each lathe is brought down appreciably 
below that of comparable lathes produced by 


Fig. 1 Wooden mock-up for the prototype. 


traditional methods. At £621 the standard Chip- 
master is considerably cheaper than other 
machines of comparable performance. The 
company which produced about 12 lathes a week 
immediately after the war now runs the largest 
works in Europe solely devoted to the produc- 
tion of centre lathes. 

Five models of lathe, of which the Chipmaster 
is one, are made at the works. The most 
successful of the five so far has been the 
** Student ” lathe, which was introduced several 
years before the Chipmaster and is more con- 
ventional in design. It is now possible that the 
Chipmaster will gradually overhaul it in sales, 
but that will depend on the extent to which 
lathe users decide they want the modern 
machining features which have been incorporated 
in the Chipmaster. 

A combination of sound commercial sense 
and lively engineering rather than high-powered 
research have been responsible for the design and 
development of the Chipmaster. 

From the original conception of such a lathe 
to full production and marketing takes from two 
to three years, and this period is divided into a 
number of stages. An important step is the 
making of a wooden mock-up to check the layout 
of the controls and the styling (Fig. 1). That 
the original concept was right is evident from the 
fact that no fundamental alterations have been 
made since the machine was introduced at the 
1956 Machine Tool Exhibition. 


BASIC FORM 


The basic form of the machine represents a 
departure from the conventional in that the bed 
and base combine to form a pyramid. This 
shape was adopted because of the increased 
cutting loads which were envisaged with carbide 
and ceramic tools. The bed (Fig. 6) has three 
ported openings running from the top between 
the slideways, down at an angle to the rear. 
This arrangement is designed to carry away 
most of the chips and coolant to the rear of the 
lathe, leaving the operating position clean and 
free from swarf. The cabinet base on which the 
bed is mounted is an unusually large die casting. 
The complete lathe stands on the floor on three 
simple rubber feet to avoid the necessity of 
levelling. 

A 5in by 20in high-speed precision lathe 
is a brief specification of the Chipmaster. The 
centres are in fact 5g in high, so the lathe swings 
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Fig. 5 (right) Talyrond 
record of roundness in 
turning. 


Fig. 4 Talysurf record of surface finish in turning. 


ll} in diameter over the bed. The swing over 
the carriage is 7 in. 

The headstock spindle runs on Gamet precision 
taper roller bearings. These bearings are of 
French origin, and are now made in Colchester 
by an associate company within the 600 Group. 
Their design provides accuracy with rigidity, 
coupled with minimum friction and low tempera- 
ture rise even at the highest speeds. The rollers 
are hollow and most of the circulating oil is 
passed through the holes in the rollers, thereby 
helping to cool the bearing. The remainder of 
the oil is metered to the running surfaces of the 
rollers and rings by a cage of special design. 
Thus by controlling the amount of oil which 
passes to the running surfaces, excessive churning 
of the oil and consequent increase in temperature 
are avoided. 

The variable-speed drive to the headstock is 
a feature of the Chipmaster which could not 
have been built into such a lathe appreciably 
earlier because of the lack of suitable variabie- 
speed units. The Kopp variator, which is used 
in this lathe, is manufactured by Alispeeds 
Limited, and the difficulties associated with 
variable-speed drives in engineering generally 
were overcome in the Chipmaster application. 

Up to 300 r.p.m. spindle speed, the drive 
is through gears. The majority of machining 
operations require a higher speed, however, and 
up to 3,000 r.p.m., which is the present top 
speed of the lathe, the drive is through toothed 
rubber timing belts (Fig. 7), and all gearing in the 
headstock and gearbox is disconnected. These 
belt drives account in part for the remarkable 
degree of machining accuracy which can be 
achieved on the lathe. 


CONSTANT SPEED 


For the operator, infinitely variable speeds are 
convenient chiefly because he can change the 
speed while the lathe is cutting. This feature 


Fig. 6 , Re-thinking in bed design. 


has been on the Chipmaster since it was intro- 
duced in 1956, but a later development introduced 
earlier this year provides constant cutting speed, 
the controls for which are mounted on a special 
panel above the headstock (Fig. 2). By setting 
a dial marked “ Constant” to a selected cutting 
speed, the operator ensures that as the tool 
moves across the work towards the centre line, 
the workpiece speeds up so as to give the constant 
cutting speed. By this means the lathe is used 
with the utmost effect and floor-to-floor times 
are reduced. A further advantage is that tool 
life is longer as the tool is working at the optimum 
speed during the whole of the machining 


operation. 
ACCURACY 


In the development of the Chipmaster an 
important aim has been to increase machining 
accuracy. The standard Chipmaster is guaran- 
teed to turn round within 0-0001 in, but the 
company’s research and development department 
has achieved exceptionally high degrees of 
accuracy using diamond tooling. As Figs. 4 and 
5 show, a roundness accurate to within 
10 millionths of an inch has been obtained, 
with a surface finish and straightness each of 
1 micro-inch. This order of accuracy is not 
normally offered in a Chipmaster, but such 
studies help the company to improve and gener- 
ally develop their products. 

The Chipmaster has not yet reached the scale 
of production that the Student lathe has achieved, 
but as much advantage as possible is taken of the 
production system of jigs, fixtures, and gauging 
which is characteristic of the Colchester works. 
The production shops make use of multi-spindle 
and single-spindle bar automatics, profile auto- 
matics, semi-automatics, programmed milling, 
and other plant of this nature. Thread rolling is 
used for the production of many of the operating 
screws; bed grinding is done by means of a 
specially designed multi-spindle machine which 
grinds all seven surfaces of a bed at one time. A 
special multi-spindle fine boring machine is set up 
permanently to suit each headstock that the 
company make, even though the machine may 
only be used for a comparatively small part of the 
working week. The latest improvement to the 
production shops is the building of a special work- 
shop for headstock sub-assembly. This shop will 
be air-conditioned and is being faced with light 
coloured tiles on the walls. The set-up is fully 
conveyorised with assembly stations at various 
points along the line. 


SALES ABROAD 


The unit construction principle employed in 
Colchester lathes ensures complete interchange- 
ability of components. This feature has had a 
great bearing on the success with which the 
company sells its lathes abroad, since the prob- 
lems of repair and replacement have thus been 
largely overcome. Even when an improvement 
is incorporated in the design of a later model, 
every effort is made to ensure that the new 
components will also fit the earlier lathes. 

The company regularly exports to 55 overseas 
countries. The United States is an important 
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market; but because American industry is more 
highly automated, the use of centre lathes is 
lower per 1,000 of population than in the United 
Kingdom, which means that there is no volume 
production of centre lathes. As a _ result, 
Colchester machines are extremely competitive 
with their American counterparts. 

At the other end of the scale, the newly indus- 
trialised nations will go through the stage of using 
a large number of centre lathes for many years to 
come, so that the future of the company seems 
to be assured. 

An essential condition of success is that the 
design of a lathe of this type must be suited to the 
requirements of the majority of users, and at the 
same time lend itself to quantity production. 
That is not an easy condition to satisfy. The 
success of Colchester lathes in the past decade is 
beyond question. It is only now, however, that 
the Chipmaster is coming into its own. In a 
sense it was ahead of its time, for even in this 
country perhaps as much as 50 per cent of 
machining is still carried out with high-speed 
steel tools. But undoubtedly the market fora 
lathe such as a Chipmaster will grow. 


Fig.7 Drive to the headstock, 
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Order Department Becomes 3,000 Buttons 


Telephoned orders at an oil 
sales depot are recorded by 
pushing buttons. Sales tickets 
and invoices are produced 
automatically. Transactions 
are recorded on punched tape 
for computing accountancy 
and statistical information. 


E ion place where an automatic data processing 

system shows its individuality is at its input. 
In clerical applications, particularly, it is the 
input end that poses the special problems. The 
difficulty arises because computing systems 
generally take in their facts and figures by way 
of punched cards or tape, or magnetic tape, 
whereas clerks in such systems could receive 
their input by way of the telephone or a variety 
of written documents. Various answers have 
been produced to meet this problem: special 
reading machines have been developed, cash 
registers and typewriters have been fitted with 
tape punches, documents have been written in 
special inks or typefaces. Recently, another 
solution has been produced, and while the input 
system in this case is highly specialised—suitable 
only for one office in a particular organisation— 
its general principle could find very wide appli- 
cation. The installation referred to is the 
experimental equipment, called DORIS, at the 
Royston Depot of Shell-Mex and BP Limited. 

About 85 per cent of the company’s customers 
telephone their orders to the depots. The depot 
makes up sales tickets and delivers the products. 
Completed sales tickets, sales summaries and 
stock reports are sent to one of ten divisional 
offices. At divisions, punched cards are used for 
sales analysis and for book-keeping machines for 
customer’s accounts. Invoices are typed. 

Each year the result of this procedure is that 
the depots make out more than 3 million sales 
tickets, which lead to over 5 million punched 





Fig. 1 The sales clerk wears a telephone headset. 
He can record an order in about 4 seconds. 


cards and 14 million invoices. With the prospect 
of further trade expansion, the possibility of 
mechanising the clerical work at depots was 
investigated. One of the main objectives was 
to create error-free data in a form suitable for 
later machine processing. Mechanisation was 
found to be possible, but required special 
machinery. An investigation into ways and 
means was carried out in conjunction with 
Creed and Company Limited. 

It was found that speed of processing would be 
adequate if electro-mechanical rather than elec- 
tronic methods were used, and maintenance and 
staffing problems would be greatly simplified. 
Laboratory models showed the ideas thought 
out for the equipment to be feasible and the pro- 
totype equipment was then built—the equipment 
that has been christened DORIS (Direct Order 
Recording and Invoicing System). From start 
to finish the task of investigation and building 
took just over two years. By July, 1960, the 


prototype equipment was able to handle orders. 
The installation has been designed for opera- 
tion by a sales clerk receiving orders by telephone. 
He sits at the input console wearing a telephone 
headset. In fact, the console is a seven sided 
cubicle. On its walls are seven panels of push 
buttons, all within easy reach and each button 
bearing the name and address of a customer. 
There are some 3,000 button positions, and 
this is the number of customers that could be 
dealt with. In fact, about 1,500 buttons are in 
use at present at Royston. The customers’ 
names are arranged in alphabetical order. As 


IEE 





Fig. 2 All basic facts about the order are recorded 
on this panel. 


soon as a customer announces his name over the 
telephone, the sales clerk depresses the button 
bearing that name. 

Immediately in front of the sales clerk is a 
smaller panel by means of which he can record 
all the facts about the order as quickly as the 
customer gives them. On the left of the panel, 
under the words “ Product Quantity,”’ a series 
of numeral buttons records any quantity from 
1 to 9,999 gallons. In the centre, under the 
words “ Product Brands,”’ is a series of buttons 
labelled with the names of products. These are 
colour coded for quick identification, red for 
Shell, green for BP. On the right, a row of 
buttons shows the day of delivery; and on the 
top of the panel other buttons cope with the 
packing code for deliveries in bulk and deliveries 
in returnable packages, including the number of 
such packages and the method of delivery. 

While the buttons are depressed the clerk 
checks the order back over the telephone with 
the customer. He then pushes the “ Trans- 
action’ button and the “End of Order” 
button. The function of the “* Transaction” 
button is to enable the clerk to record an order 
for several products without re-entering the 
constant-factor buttons, such as customer and 
day of delivery. The “‘ End of Order ’’ button 
clears the input console ready to receive the 
next order. 

If the clerk should neglect to insert any neces- 
sary piece of information, a buzzer sounds and 
one of the red panels (which appear as black 
oblongs in the picture) lights up and shows what 
has been omitted—for example, “ Insert day of 
delivery.” When special instructions about 
delivery are given, the clerk makes a note of the 
Tequest on a scribbling pad and presses the 
“* Special Instruction ’’ button. This causes an 
asterisk to appear on the delivery ticket, which 
shows the routing clerk when he gets it that there 
is a special delivery instruction of which the sales 
clerk has a note. 

The “ End of Order ”’ button is the last manual 
operation required. DORIS then sets about 
producing sales tickets and invoices. All the 
information about the order, recorded by pressing 
the buttons, is perforated on paper tape. As this 
takes four seconds and the average telephone 
call takes 15 sec, there can be no delay in handling 


orders. Subsequent processes, however, are 
slower than the initial recording time and a 
magazine is provided under the console table to 
hold the overflow tape. 

The tape is read automatically and production 
of the issue document begins. The first step is 
to obtain full information about the customer and 
product. This is stored on reels of seven-channe! 
strengthened paper tape. Five channels are used 
for normal letters and numbers, as on ordinary 
teleprinter tape, the sixth for machine control 
codes, and the seventh for customer identification. 

For convenience of handling amendments and 
speed of processing, each customer’s information 
has been split into static-address details and terms 
of trade details. These are stored on separate 
reels, 500 per reel. At Royston, with 1,300 
customers, there are three reels holding addresses 
and three reels holding terms of trade. One reel 
suffices for the product details. 

When the input reader mechanism identifies 
the customer number, the customer-information 
reels are revolved at high speed—the tape moves 
at 45 ft per sec—and the seventh channel holes 
are counted by a photo-electric cell until the 
required customer information is reached. The 
reels are then stopped and printing of the sales 
ticket begins. When the input reader identifies 
the product required, the product details are 
selected similarly from the product store reel. 
The description and price of the product are 
printed on the sales ticket, and the value of the 
total order worked out. Sales tickets and 
invoices are printed simultaneously. 

At the same time as the sales ticket and the 
invoice record are being printed, therefore, the 
information required for summarisation of the 
day’s transactions at the depot is punched on 
a further reel of perforated tape. To assist 
identification, the serial number of the sales 
ticket is automatically over-printed on the tape. 

When delivery has been made, the tape is fed 
into the summariser, which has several functions 
to perform. It adds up the daily issues for each 
product. In addition, it sorts out the sales 
ticket information into punched card sequence 
and produces the information in this sequence 
for another punched tape. Thus during the 
day it is producing punched tape containing 
details of each order, and at the end of the day a 
printed record of the daily issues together with a 





Fig. 3 Records of customer’s addresses and 
terms of trade, and details of products, are stored 
on reels of perforated tape. 


punched tape record both in punched card form 
and in an abbreviated form from which stock 
summaries are prepared. The detail and sum- 
mary tapes, together with the printed daily 
summary of issues and values, are sent to the 
divisional office. Here the tapes are fed into a 
tape-to-card converter and the cards produced 
are available for use in existing Hollerith machi- 
nery. The cards or tape can then be processed 
by mechanical or electronic computers. The 
input stage is over. 
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Could Travel in London be Quicker by 


A proposal to reduce traffic congestion in central 
London by taking buses off the streets is put 
forward in the July-September issue of Jnter- 
national Ropeway Review. The editor, Mr. H. F. 
Shields, suggests that cars travelling on overhead 
cables should be used instead. The trestles 
supporting the cables would be combined with a 
tall building having some other utility in the city 
‘——possibly a multiple-storey car park. In the 
final arrangement all buildings for this purpose 
would be spaced equally apart and would form 
the corners of a polygon. Loading and unload- 
ing stations would be installed in each trestle 
building and the cars would be spaced on the 
hauling rope at the same spacing as the loading 
stations. Thus displacement of the hauling 
rope by a distance equal to the distance between 
Stations would cause all the cars to move one 
station round. 

Stations would be spaced about 800 yards 
apart and movement of one car from one 
Station to the next would take 3-3 min, including 
0-6 min boarding time. Four parallel circuits to 
a polygon are envisaged; a car would leave a 
Station every 50sec. Car capacity would be 
80 passengers. 

The system would operate almost silently, 
and would not be affected by fog. Compared 
with buses, the need for a separate engine and 
gearbox in each vehicle is eliminated, and no 
driver would be required. Compared with 
underground railways, no signalling is required 
and installation costs are likely to be considerably 
cheaper. 

In deciding whether such a system is desirable, a 
number of factors have to be borne in mind. 
The first circuit shown on the proposed layout 
serves points that are already adequately served 
by the underground railway. But the growing 
office population in central London is already 
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overloading the stations of the underground 
system at peak hours. If this trend continues 
either considerable work will have to be carried 
out at the stations or the excess load must be 
carried by other forms of transport. Whether 
overhead cable cars can compete for this excess 
depends on future traffic policy in London. 


If private vehicle traffic is severely restricted and 
buses are able to move about more freely, their 
greater flexibility of operation will give them the 
advantages over the cableway. But if congestion 
gets much worse than its present level then the 
cable system could offer quicker travel. It would 
certainly be a very enjoyable way of travelling. 





Flywheel plus Diesel Prevents Interruption of Power 


One of the largest “‘ no-break ’’ generating sets 
in the world was commissioned in Norway this 
year. It ensures continuity of electrical supply 
to navigational and telecommunication services. 
The prime mover is the Paxman 8RPH diesel 
engine manufactured by Davey, Paxman and 
Company Limited, Colchester, having a BS site 
rating of 366 b.h.p. at 1,500 r.p.m. 
driven machinery comprises a 200 kW 
220/127 V, 3 phase, 50 c/s alternator, flexibly 
coupled to an asynchronous motor, which is in 
turn flexibly coupled to a heavy flywheel attached 
to a shaft supported by taper roller bearing 
. pedestals. Connection or disconnection between 
’ the engine and the driven units is effected through 
an electrical induction clutch coupling, which is 
energised from the engine starter batteries. A 
pedestal bearing supports the weight of the 
coupling, the drive from the engine being taken 
to the induction coupling through a flexible 
rubber coupling intended to eliminate axial 
forces. The whole assembly is mounted on a 
substantial baseplate of fabricated steel. 

The alternator provides power for a group of 
circuits requiring uninterrupted supply. In the 
“mains healthy’ condition, the mains power 
drives the alternator and the flywheel by way 
of the asynchronous motor. Under these circum- 
stances the engine is stopped and the inductive 
coupling is not energised. 

In the event of mains voltage or frequency fall- 
ing below a stipulated level, or a complete failure 
of mains supply, the induction coupling is auto- 
matically energised to engage, thus causing the 
inertia of the rotating flywheel to turn the engine 
shaft. At the same time the engine starter 
motor is energised to engage and the engine fires. 
During the transitional period while the engine is 


50 c/s by the stored energy of the flywheel, and 
the output voltage remains within 10 to 12 per 
cent of its nominal value. On restoration of 
mains supply, the electric motor again takes up 
the drive and the induction coupling is auto- 
matically de-energised, allowing the engine to 
be stopped. 

The overall dimensions of the complete set 
are 22 ft 3in long, 6ft 3in wide and 6ft 6in 
high. The flywheel is of cast steel statically and 
dynamically balanced, and weighs 5-8 tons. 

A panel carrying the automatic starting, 
control and distribution gear is provided, 
together with equipment to give visual and 
audible indication of the operation of safety 
features fitted to the engine. These include 
safety devices for low oil pressure, high oil 


temperature, high water temperature, low water 
pressure, overspeed and underspeed. Jacket 
water is cooled through a remote-mounted 
radiator, and the oil cooler uses cooling water 
from the engine jacket cooling circuit. Jacket 
water temperatures are regulated by thermostats, 
and thermostatically controlled immersion heat- 
ers are fitted to the engine water jackets and 
lubricating oil sump. 

When the engine is not running, the engine 
lubrication system is periodically primed through 
the medium of an electrically-driven pump which 
operates automatically on a time-cycle basis. 
Push button control is provided to enable the 
pump to be operated independently, when 
desired, for evacuating lubricating oil from the 
engine sump for an oil change. 


200 kW generating set and flywheel for maintaining supplies to navigation and telecommunications 


accelerating to full speed, the output frequency 
equipment in the event of a mains supply failure. 


is maintained to within 4 per cent of the normal 
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Steam Sampling in Russia 


Sampling of steam in boilers 
can be difficult and the results 
are often in doubt. Research 
on this topic has been carried 
out in the Soviet Union. 


i Is often necessary to measure the purity of 
the steam leaving a boiler, both before and 
after it leaves the superheater, since this will 
indicate whether deposition is taking place in 
this part of the system. For this purpose, of 
course, it is necessary to sample the steam, and 
to ensure that the sample obtained is rep- 
resentative. The steam before it enters the 
superheater contains entrained boiler water, 
but sampling would present no difficulty if it 
could be assumed that the droplets of boiler 
water were uniformly distributed over the cross- 
section of the steam main. There is abundant 
evidence, however, that this is not the case. 
On the contrary, the bulk of the water present 
is in the form of a film on pipe-wall.?-* 

Because of this, the sampling of wet steam 
presents a problem, since it is clear that a rep- 
resentative sample cannot be obtained either 
with the single or multi-port sampling nozzles 
now recommended by the ASTM‘ and ASME.° 
Greatest consideration of the problem seems to 
have been given in the Soviet Union, where two 
special sampling devices have been developed.’, ® 
These are both based on the fact that, above a 
certain critical steam velocity, the film of liquid 
water is torn off the wall of the pipe and uni- 
formly redistributed over its cross-section. The 
critical velocity is said to have been calculated 
originally from an equation of Professor Ramzin,® 
the source of which, and the supporting data 
for which, cannot be traced. This is now less 
important, since according to Mozharov’ the 
Ramzin equation was incorrect, and the true 
equation for the critical velocity is as follows: 


} 
ver = us /2[ lz al 


= critical steam velocity (m per sec); 
o = surface tension; ps = density of saturated 
steam (kg per cu..m; x = dryness fraction of 
steam; d = diameter of pipe in which steam 
flow is taking place. 

The two Russian redistributing devices, the 
aim of which is to increase the steam velocity 
to a value some five times that of the critical, 
both take the form of constrictions of different 
shapes, as shown in Fig. 1, which are introduced 
into the steam main. 

Since neither of these devices has been used 
in this country, there is no evidence on which to 
decide between them. They have been critically 
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examined in the Soviet Union, however, by 
Mozharov and Panasenko.* These workers, in 
comparing the two devices, also took into 
account the direction of steam flow in the pipe, 
viz. ascending, descending or horizontal, a 
factor which does not seem to have been con- 
sidered before in the Russian work on steam 
sampling. The tests were carried out on a special 
apparatus designed for the purpose by the MEI 
(Moscow Power Institute) and on a boiler of 
steam generation rate 25-32 tons per hr, pressure 
45 atmospheres (abs.), and superheat of 475° C. 

The results obtained by Mozharov and Pana- 
senko with the BPK (Bureau for Once-through 
Boilers) Venturi constricting device are shown 
in Fig. 2 for the three flow arrangements. The 
results are plotted in terms of the ratio of S,, 
the salt content of the steam in the sampling 
device, to S, the salt content of the bulk steam, 
against the ratio of vs, the steam velocity at the 
entrance to the sampling device, to v, the steam 
velocity in the pipe. The most accurate results 
should be obtained, of course, for v;/v equal to 1, 
i.e., for conditions of isokinetic sampling. As 
can be seen from Fig. 2, the BPK device gave 
good results only in horizontal flow. 

Results plotted in the same way for the 
device of the TsKTI (Central Boiler and Turbine 
Institute) are shown in Fig. 3, which also gives 
results for a device originating from the VTI 
(All-Union Institute of Heat Technology), 
described below. The TsKTI device used in the 
tests was modified, as compared with that 
originally described,* by the replacement of the 
slot formerly used by a nozzle. As shown by 
Fig. 3, the best results were obtained with 
descending flow. 

The VTI device mentioned above and shown 
in Fig. 4, consists simply of an ordinary small- 
diameter tube installed in the steam off-take at 
the point at which it leaves the drum. The idea 
behind this, of course, is to sample the steam 
before the film of water on the pipe wall has 
been able to form. This would seem obviously 
the most satisfactory way to sample wet steam. 
The results obtained are given in Fig. 3. 

Curiously enough, exactly the same conclusion 
has been reached independently by Miskimen 
in the USA.® Miskimen, who was concerned 
with the sampling of evaporator vapour con- 
taining entrained droplets, also found, by using 
a traversing nozzle, that the entrained water was 
not uniformly dispersed in the off-take. He 
concluded, therefore, that the vapour samples 











Fig. 1 (left) Two 
Russian redistributors. 


Fig. 2 (below) BPK 














mixer results; (1) as- 
cending, (2) descending, 
(3) horizontal portion. 
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Fig. 3 Results of calibrating steam samplers ; 
(1) T,.KTI mixer in descending portion, (2) same 
in horizontal | anda @) VTI device. 
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would have to be taken where the spray droplets 
were uniformly dispersed, and that this condition 
existed only in the immediate neighbourhood of 
the point where the off-take left the evaporator 
shell. At this point, because of the uniform 
dispersion, only a single-port sampling nozzle 
was needed. The film of moisture on the pipe 
wall was already formed probably less than 
half a pipe diameter from the shell. 
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New Road Research Track 


One of the most advanced road surface on visibility with headlamps. Provision 
research tracks in the world has also been made for determining the effect of 
has been put into operation by  Vatious types of street lighting on the visibility 
the Department of Scientific gesyprermes ag — —- ex 
andi As std y irector, the main objects in 

d industrial Research. designing the track were: 

IGHER speeds, ever-increasing traffic, and the 1 To provide large flat areas with suitable 

one problems of motorways and other = oe to enable the stability of — 
modern r works, are among the many factors vehic orming manoeuvres involving 
which underline the need for large-scale practical steering, braking and accelerating at normal 
road research facilities. To help in meeting this road speeds to be investigated. 
demand, a new road research track has been 2 To provide facilities for studying the skid 
built at Crowthorne, Berkshire. By 1964, the properties of wet surfaces, in particular the 
site will also house the entire Road Research material and texture used for the surfaces, the 
Laboratory of the DSIR—at present occupying effects of the properties of the tyre and the 
two different centres, one at Harmondsworth, type of vehicle, its speed and braking system. 
i and the other, several miles away, 3 To enable vehicle lighting tests to be carried 
a —— — Sey oe ‘ -_ on — = roads with surfaces 
importa: researc of various types and colours. 

have been much emphasised and are widely 4 To ble crash-inj - 
taken for granted, but what is not appreciated ducted under safe snd suitable. sonal. - 
is that such work can be financially profitable to " iohti 
ini eidinte*. temughten ais Oba h 2 5 To enable comparisons of street lighting 
cuthien eo Ppeear ed sed : tne Dineces —— systems to be made under controlled conditions. 
Siied Labesmecy, Sie William Glan 6 To provide a continuous circuit round which 
ville, pointed out that: “ In edition to ihe caving vehicles can be driven while the actions and 
in human life that result from accident preven- 7 r — ~ oe aur napanneng . 
— the sums saved annually as a result of Ste spd Bencongg ve ~ret Sgae - mane 
o len the | : 2 a) F , road signs, 
pplying the lessons of research are a great safety barriers and other aids to traffic flow. 


many times the cost.” : me 
8 To provide facilities for the study of vehicle 


As well as the obvious savings of time and : : ; 
money that accrue from accident prevention guidance, and many other matters with which 
the laboratory is concerned. 


exercises, ae is _ _— more obvious advan- 
tage to gained by simply keeping traffic The high speed section, which is approache 
flowing smoothly, without undue delays. Inthe by a banked ene is covered with typical “ot 
past, as Sir William pointed out, decisions  surfacings which can be kept wet by means of 
affecting expenditure on roads and the action a built-in watering system, fed from a large 
to be taken to meet increased traffic density and supply tank. This permits skidding and braking 
complexity, were based on ad hoc judgments tests to be made. Tests such as these are becom- 
and opinions formed from limited personal obser- ing more and more necessary as a means of 
vation. Only through continued and carefully investigating the characteristics of road surfaces 
planned research, largely of a statistical nature, and tyres, in order to reduce as much as pos- 
are we now in a position to make such decisions sible the risk of skidding on wet surfaces at 
on a scientific basis. high speeds. 
bp Beneath another section of the track there is 
: HIGH-SPEED TESTS __ @ laboratory with a special glass panel let into 
Built at a cost of £500,000, the new track will the surface. Photographic studies can thus be 
be used primarily for research in traffic and made of the contact areas of tyres as vehicles 
safety measures with particular emphasis on are driven over it. This facility will help to 
vehicle behaviour. Three miles long, it is in extend existing knowledge of the behaviour of 
the form of a figure of eight with a large paved tyres at the critical point of contact with the 
section in the centre, and contains a number of road surface and the way in which this affects 
different test sections and varying types of road the skidding resistance of road surfaces. It is 
surface. There is also a special lengih of the hoped that these studies will contribute con- 
track designed so that speeds up to 100 m.p.h. siderably to the reduction of road accidents due 
can be reached. : to skidding in wet weather. 
Light coloured and dark coloured sections The track will also provide means for experi- 
will be used to study the effect of colour of road ments on the control and guidance of vehicles 





under fog conditions. Wires laid below the 
surface will emit signals which can be detected 
by simple electronic devices in the vehicles. 
The ultimate objective of this work is to see 
whether it is practicable to use electronic tech- 
niques to assist drivers to steer a safe course 
through even the thickest fog. Similar electronic 
devices, using energised wire loops in the track 
surface, may also be used to warn drivers of 
vehicles or other obstacles ahead. 


JUNCTION STUDIES 

The large paved area in the centre of the track 
will be invaluable for investigations of the layout 
of road junctions. These will include experi- 
ments on traffic signals, trials of new types of 
vehicle detector and control systems for use at 
isolated junctions and groups of junctions or at 
combinations of junctions. Traffic control and 
the nature of the areas required for the weaving 
of traffic will also be studied. 

The track was designed jointly by the staff 
of the Ministry of Works and of the Road 
Research Laboratory. The figure of eight has 
a 900 ft diameter centre pan at the intersection, 
with a straight length of tiack leading off one 
of the loops and ending in the skid area. Timber 
observation towers, adjacent to the four entries 
of the centre pan, provide facilities for flood- 
lighting and the observation of experimental 
work on the pan. 

After the original design layout had been 
agreed, the Ministry of Works prepared the 
detailed design including the shape of the banked 
bend and its transitions, and the fixed and final 
levels to balance and fill. To check the designed 
shape of the banked bend, the Road Research 
Laboratory set out the bend to scale with 
Abbott’s model apparatus. 

The track is of flexible construction, except 
for the banked bend and a short length of the 
skid track which are reinforced concrete. It is 
designed to curve B of the standard design 
curves using estimated values of the California 
Bearing Ratio beneath the finished road, based 
on the soil surveys. Generally, it consists of 
a granular sub-base of varying thickness, a 6 in 
cement stabilised gravel base and a 3in two- 
coat finishing course of rolled asphalt varied for 
different sections. 





(Left) Wire loops have 
been laid in the track to 
facilitate research on 
vehicle guidance and 
traffic control. 








(Right) The track length 
is three miles, in which 
a number of sections are 
of varying road surface. 
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Simple Welding 
with Argonarc Torch 


A new prototype argonarc spot welding torch, 
said to be easy to use and cheap to run, has been 
developed by British Oxygen Gases Limited. 
Access is required to only one side of the joint 
to be welded, so that spot welds can be made 
with only one hand and by a _ semi-skilled 
operator. Shear values are said to compare 
favourably with those obtained with resistance 
welding. 

The torch is water cooled and can carry 
currents up to 250 amps. It is switched on by 
a button type microswitch in the handle. The 





Access to only one side of the joint is 
required with this newly developed argon- 
arc torch. 


back entry collet enables the electrode to be 
replaced or adjusted simply and quickly, without 
removing the argon shield. 

The application of the argonarc spot welding 
process to stainless steel has recently received 
approval from the Aeronautical Inspection 
Directorate. In addition to this, recent develop- 
ment work has indicated that the process can be 
used on commercially pure aluminium and some 
aluminium alloys. Mild steel, steel alloys and 
titanium can also be welded. 

Welding conditions are preset, the process is 
semi-automatic and only occasional changing 
and resettingtof the tungsten electrode is required. 
A good surface finish is ensured so that little or 
no grinding or polishing is required. 


Aerodynamics of 
Rectangular Wings 


Lift, drag and pitching moment on a number of 
model wings, each fitted with a full-span plain 
flap, have been measured during a series of 
low-speed wind tunnel tests. The results of this 
work, plus a smaller programme of hinge- 
moment measurements, have been given in a 
report entitled ‘‘ Aerodynamic Characteristics 
of Rectangular Wings of Small Aspect Ratio” 
by I. J. Cambell, C. F. Banks and D. A. Leaver; 
it is published by HM Stationery Office. 

The wings differed from one another in profile 
but all were of rectangular planform and of 
aspect ratio 1-25. The flap chord was varied 
between 0-125 and 0-500 of the overall chord. 
Three of the profiles investigated were con- 
ventional in having zero trailing-edge thickness; 
but the other three had large trailing-edge thick- 
ness, a feature thought to be of interest with the 
the design of torpedo fins. 

Theoretical values of the lift slopes, hinge 
moments and positions of the centre of pressure 
were calculated from Lawrence’s theory for 
thin rectangular wings of various aspect ratios 
in inviscid flow. Predicted values, combining 
aspect-ratio effects with largely empirical allow- 
ances for thickness and boundary layer effects, 
have been checked against measured values of 
the required aerodynamic characteristics for the 
“ conventional ” profiles, with satisfactory agree- 
ment. Although the aspect ratio was small, the 
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induced drag associated with incidence and flap 
deflection was found to be well represented for 
all profiles by the usual expression derived from 
— of the elliptically loaded lifting 
ine. 

A limited number of measurements suggested 
that the size of the gap between the control 
surface and the main part of the wing exercises 
little influence on the lift slopes, drag and c.p. 
positions if the gap width is less than 0-5 per 
cent of the overall chord. 


Vacuum Seals with 
Good Temperature Range 


Vacuum tight seals between metal and vitreous 
or dielectric materials can be made in a number 
of ways. However, owing to greatly differing 
coefficients of thermal expansion, the use of such 
seals is often restricted to a very limited tem- 
perature range, in the region of room tempera- 
ture. 

A device has now been developed, at the 
Services Electronics Research Laboratory, which 
avoids limitations in the choice of satisfactory 
materials and enables hermetic seals to be 
maintained consistently over wide ranges of 
temperature. 

The device was developed principally to meet 
the high vacuum requirements of the output 
window seal of an electron discharge tube. 
Such a seal must withstand high gaseous pressure 
on one side, while maintaining a low vapour 
pressure on the other side, in spite of wide 
changes in temperature. 

This new sealing technique, which is the 
subject of a patent application and is currently 
being publicised by ‘the National Research 
Development Corporation, will almost certainly 
have other applications; for instance, in high- 
vacuum thermionic valves and in high altitude, 
high speed aircraft. 


Arc Meiting 
and Pouring Furnace 


A combined melting and pouring device, for 
casting small homogeneous ingots of metals and 
alloys, has been invented at the War Office’s 
Armaments Research and Development Estab- 
lishment. 

The apparatus is said to be particularly suitable 
for casting samples of alloys of the refractory 
metals and its use eliminates or reduces the 
freezing segregation encountered when these are 
melted and solidified in the same container. 

In the furnace, a copper crucible and mould 
are fixed upon a common axle which can be 
rotated from a melting position in which the 
crucible is upright to a second position in which 
the mould is upright and the crucible tilted for 
pouring. The axle, which is water cooled, is 
operated through gearing from a handwheel 
outside the furnace. The furnace itself may be 
either evacuated or filled with an inert gas. 

Conventional arc heating techniques can be 
used with the apparatus or an arc may be struck 
between two independent electrodes above the 
crucible and deflected on to the charge by a 
magnetic field. This latter method can be used 
to melt charges of non-conducting materials. 
In some cases the charge may be in the form of 
a consumable electrode. 


Powder Weld 
for Hard Facing 


Machine surfaces that are to be subjected to 
severe working conditions are often hard-faced 
with a thin layer of wear resistant material. 
The normal technique of hard facing with welding 
rods means that layers less than 2 mm cannot 
be obtained without having to grind the facing 
itself, after it has been laid. Since the facing is 








so hard, this grinding operation can be tedious 
and difficult. 

A new method of hard facing in very thin 
layers has now been developed in Russia, by the 
Soviet Research Institute for Autogenous Treat- 
ment of Metals. Instead of welding rods, this 
method uses powdered materials such as titanium, 
nickel, chromium, etc. These are fed on to the 
component through an oxy-acetylene flame. 
For this purpose a small conical feed hopper is 
mounted in the central part of the torch. The 
powder is conveyed through the flame and 
deposited on the surface to be hard faced. 
The rate of feed must be uniform and sufficient 
to fuse and not to burn the alloying constituents 
of the powders. This powder feed can be con- 
trolled with high precision. 

In addition to the advantage of depositing 
very thin layers, the new method is reported to 
be rapid and to give deposits of better quality 
than those obtained with welding rods. 

This new technique may mean that many 
machine parts which have previously been made 
with expensive alloy steels can now be made with 
plain steels and subsequently hard faced. 


69° Sweep-Back for 
Research Jet 


The Short SBS adjustable wing aircraft, which 
was used for all low-speed research for the 
RAF’s Lighting supersonic fighter, recently made 
a new mark in aviation progress when it flew 
from the airfield of the Royal Aircraft Establish- 
ment, Bedford, with the wings swept back at an 
angle of 69°. This is a more pronounced con- 
tinuous sweep-back than that of any other 
aeroplane in the world. 

Taking to the air after only one taxi-ing run, 
it was airborne for 20 minutes. Observers at 
the airfield said that in its remarkable new con- 
figuration the SBS “* flew like a bird.” 

The aircraft was designed and built by Short 
Brothers and Harland to investigate problems- 
of the low speed control of transonic or super 
sonic wing configurations. The design allows 
for setting of the mainplanes at three different 
angles of sweep-back and also for the tailplane 
to be placed either on top of the fin or below the 
rear fuselage. 

Having made its first flight in December, 1952, 





The Short SBS adjustable-wing aircraft, 
which was used for research in connec- 
tion with the RAF’s Lightning, has now 
flown with its wings swept back at 69°. 


it has since been extensively tested at 50° and 
60° sweep-back, the most suitable configuration 
suggested by the tests being embodied in the 
English Electric Lightning swept-back supersonic 
fighter. 

Because of the extra power demanded by the 
extreme angle of 69° the Rolls-Royce Derwent 
engine previously fitted has been replaced by a 
Bristol Orpheus engine. These latest changes of 
wing and power unit have entailed much more 
preparatory work in the form of detail drawings 
and structural modification than was necessary 
for previous changes of sweep-back. 
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Lightweight Diesel in a Petrol Tradition 


With a high power-to-weight 
ratio, the new Villiers 4 b.h.p. 
diesel embodies experience 
gained in producing many 
lightweight petrol engines. 


A*™ company which has to its credit the pro- 

duction of three million petrol engines 
must have assembled vast experience in design, 
production and sales. 

The Villiers Engineering Company of Marston 
Road, Wolverhampton, with such a background, 
have now embarked on the production of a light- 
weight diesel engine of 269 c.c. capacity. It is 
air-cooled, has a single-cylinder and is known as 
the D270. 

Operating on a four-stroke cycle, the engine 
develops 4 b.h.p. at a shaft speed of 3,000 r.p.m. 

of the extensive use of aluminium it 
weighs only 160 1b which is claimed to be 75 Ib 
‘lighter than any other British made diesel engine 
of comparable capacity, giving it a high power- 
to-weight ratio. It can be applied to a variety 
of a in agriculture, industry and the marine 
wor 


LARGE USE OF ALUMINIUM 


Cooling air is drawn through a screen from 
the engine side of the flywheel housing by a fan 
which is a centrifugal type, cast integrally with 
the flywheel. Cooling air passes up to the 
aluminium cylinder block and cylinder head, and 
is closely directed by a sheet metal casing over 
the deep finning on these components. Air for 
combustion within the engine is also drawn from 
this supply, the fan acting as a centrifugal pre- 
cleaner before the air passes through an oil-wash 
cleaner to the combustion chamber. 

The cylinder head, designed in conjunction 
with Ricardo engineers, includes the Comet III 
combustion system, which has an inserted heat- 
resisting alloy hot plug, the top of the chamber 
being formed directly in the cylinder head 
material. The piston—which is made of low- 
expansion alloy—has a recessed crown to suit 
the combustion system and is of generous 
section to facilitate heat flow. A chromium- 
plated compression ring, two taper-faced rings 
and a slotted oil-control ring are fitted above the 
gudgeon pin. The gudgeon pin itself is splash 
lubricated. 

A rigidly designed high-grade steel stamping 
is used for the connecting rod, which is provided 
with ished, thin-wall, lead-bronze big-end 
bearing shells for long life. The big-end bearing 
itself is pressure lubricated through a drilled 
passage in the crankshaft, in which a sludge trap 
is incorporated. 

Located between two white-metal steel-backed 
thrust washers is the crankshaft, which conforms 
to Lloyds specification. The cast-iron flywheel 
is clamped to the extension of the crankshaft and 
is fitted with a square key. For certain applica- 
tions a single-plate clutch can be fitted in a 
suitable housing to the flywheel end of the engine. 
The flywheel housing has a machined facing and 
is sufficiently rigid to allow the close coupling of 
driven units to this side of the engine if desired, 
an arrangement which is simplified by the location 
of the cooling-air intake at the side of the 


Crankcase, timing cover, base tank, flywheel 
housing and cooling-air elbow are all in cast 
aluminium. The crankcase has been designed 
to be particularly rigid because into it has been 
built the high-pressure fuel pump, fuel filter, 
and lubricating oil filter. Synthetic rubber seals 
are fitted to both the shaft outlets. Incorporated 
in the crankcase are drilled lubricating-oil pas- 
sages and a spring-loaded ball relief oil-pressure 
valve with an inserted phosphor-bronze seat. 

Straight spur gearing drives the camshaft, 
which is carried on two pressure-lubricated 
wrapped bushes. The camshaft carries two 


valve actuating cams and a fuel-pump actuating 
cam. It also drives a plunger-driven pump 
which lifts the oil from the base tank though a 
filter and a series of ball valves to feed it under 
pressure to a gallery for distribution to the 
engine parts. 

Insulating sleeves are fitted to both the inlet 
and outlet ports to reduce charge heating and 
radiation to the cooling air. This helps to 
prevent carbon deposits being built up within 
the exhaust port and also ensures that heat is not 
fed back to the cylinder head. 

Fuel oil is stored in a one gallon tank fitted to 
the base of the engine. Fuel is pumped up to 
the high-pressure pump by a low-pressure pump, 
which is camshaft driven. The fuel is pumped 
through a strainer, fed through ball valves to a 
Purolator paper-element filter, and thence to a 
gallery surrounding the high-pressure pump. 


(Right) Aluminium is exten- 

sively used in the Villiers single- 

cylinder air-cooled diesel engine 

thus giving it a high power-to- 
weight ratio. 


(Below) Another version avail- 
able is this one with a traction 
type sump. A separate fuel 
tank reduces the weight by 
15 lb, making it a candidate for 
horticultural machines. 


This system eliminates frequent source of annoy- 
ance in small diesel engines—the occurance of air 
locks in the fuel lines whenever the fuel tanks run 
dry. 
C.A.V. Limited of London, W3, developed 
jointly with Villiers the new fuel injection pump. 
Known as the “ K ” type it is somewhat similar 
to the well known “ BPF”’ type but differs in 
that it has no housing as such, the pump element 
being carried horizontally in the engine crankcase 
casting. The tappet mechanism is also carried 
in the crankcase, operated from the engine 
camshaft, and the pump control rod carrying the 
rack which meshes with the control sleeve is 
supported transversely in the casting. Fuel 
enters the pump barrel from a fuel gallery in the 
pump body, which is fed from a fuel gallery in 
the pump body, which is fed from a duct drilled 
in the crankcase. Rotation of the plunger by the 
control rods alters the effective length of the 
pumping stroke by bringing the control helix 
into a different position relative to the spill port. 
The fuel is carried by banjo connectors up to the 
nozzle holder, the whole of the pipework being 
encased within the cooling-air casing. 

An interesting feature in the installation of the 
nozzle is the fact that the nozzle holder is insu- 
lated by a washer between its face and the cylinder 
head to prevent heat transfer to the nozzle. The 
nozzle itself is of the Pintaux type. 


The governor is totally enclosed and operates 
well within British Standard requirements. The 
governor weights are carried on the timing-gear 
wheel which is fitted to the crankshaft. Accuracy 
of control is given over the “ no load/full load ” 
speed change and the “ full load *’ engine speed. 

Starting is by means of a detachable handle 
used on the camshaft extention. Provision is 
made for cold starting by an oil injection device 
fitted in the rocker box, ensuring easy starting 
down to 20°F. An optional extra is a 12 volt 
electric starter and battery charging dynamo. 

To prevent the fuel becoming contaminated 
in dirty and dusty surroundings, the breather 
hole has been located on the underside of the 
filler cap. 

Auxiliary equipment is available to suit the 
engine for a variety of tasks. As it will continue 
to operate satisfactorily on a tilt in any direction 
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of up to 30° it is obviously suitable as a marine 
auxiliary. 

A traction type sump can be fitted in place of 
the normal base tank, but this tank holds lubricat- 
ing oil only and has to be used in conjunction 
with a separate fuel tank which can be supplied. 
In this form, however, the engine’s weight is 
reduced by 15 1b and it becomes more suitable 
for powering horticultural machinery and other 
similar machines. 

A single-plate industrial clutch can be fitted to 
the flywheel end of the engine. 

Crankshaft starting gear is available when the 
camshaft extension is being used for driving. 

When the engine is installed in a confined space 
the standard cooling case can be replaced by a 
casing with an adaptor to duct the spent cooling 
air from the engines. The exhaust pipe can also 
be taken out coaxially with this ducting. 

A variable speed governor is available. This 
controls the speed and the maximum operating 
speed of the engine. The control can either be 
mounted on the engine or arranged for remote 
operation. . 

The flywheel drive can be adapted to take 3 : 1 
or 64:1 reduction gear and supplied with or 
without an industrial clutch. 

To meet the needs of operators using the 
engine under rugged conditions a moulded 
plastic cover is made. 
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The Forty Four, by Canadair Limited, Montreal, 
is said to be the first aircraft to have a tail 
which swings aside to give complete access to 
the full cross-section of the fuselage. Use of 
this feature together with a mechanised cargo- 
handling system (ENGNG., 12 Aug. ’60, p. 220) 
results in a ground turn-around time of 1 
hour, compared with about 5 hours for conven- 
tional loading. Consequently, the Forty Four 
can be unloaded and reloaded within the period 
needed for servicing and refuelling. It will enter 
service in 1961. 

As a freighter, the aircraft has a payload of 
33 tons and a transatlantic range. The 136 ft 
long fuselage is a conventional semi-monocoque 
structure of aluminium alloy (2024-T3) sheet, 
riveted to continuous longitudinal stringers and 
annular frames. The complete tail end of the 
fuselage, carrying the fin and tailplane, is 
mounted on two hinges on the right-hand side 
and opens through an arc of 105°. Streamlined 
glass fibre fairings cover the hinges. 

Two interconnected articulated hydraulic jacks, 
capable of a 12,000 lb operating force, open or 
close the tail. They are located in the dorsal, 
fin. Collet-type locks are incorporated at both 
ends of the forward jack and at the extended end 
of the aft jack. The jacks can be locked in either 
the open or the closed position and a locking 
sequence ensures that the aft jack will fully extend 
and internally lock in the opening cycle before 
fluid is admitted to the extension side of the 
forward jack. Similarly, in the closing cycle, the 
forward jack will compress and internally lock 
before fluid is admitted to the compression side 
of the aft jack. When fully extended, both 
jacks are internally locked to act as a fixed strut 
holding the tail open. The actuating system is 
designed to open or close the tail against a 
30 m.p.h. cross-wind and to hold it open against 
a 60 m.p.h. wind. 

During the closing sequence, alignment between 
the tail and rear fuselage is obtained by a ramp 
and roller system. Final alignment is provided 
by wedge blocks mating with recesses next to 
each lock. An inflatable seal around the joint 
faces maintains cabin pressure, and a weather 


Swing-Tail Transport Gives Quick Turnround 





The tail of the Forty Four can be swung open on its two hinges against a 30 m.p.h. cross-wind. 


seal prevents entry of rain when the aircraft is 
on the ground and unpressurised. 

The tail and fuselage are secured by 8 locks, 
of fail-safe design and hydraulically operated. 
If one lock should fail, the adjacent locks 
can carry the full loads. In each lock, a tongue 
fitting mounted in the fuselage locates with a 
fork fitting in the tail. A lock-pin engages with 
these and is locked hydraulically: 8 hydraulic 
actuators have their piston rods directly connected 
to the sliding lock-pins. Internal mechanical 
locks, which operate when the actuators are 
extended, provide a second source of locking-pin 
security. As a further safety device, ball-locks 
hold the pins in the extended position. 

To avoid chances of unlocking in flight, a 
manual disconnecting point has been installed 
in the hydraulic pressure supply line at the 
swing tail joint to isolate the swing-tail hydraulic 
system. An indicator in the cockpit shows if 
the tail is open. 

Hydraulic pressure and return lines for the 
swing tail system and the hydraulic lines for the 
control surface locks are carried across the 
fuselage hinge by means of rotating swivel joints. 
Flexible harnesses and hoses carry electrical 
power, pneumatic, and fuel lines to the tail. 





Wind Tunnel for the Classroom 


To bring supersonics to the classroom, a smail 
wind tunnel capable of gas speeds up to Mach 
1-8 has been developed by Plint and Partners 
Limited, Wargrave, Berkshire. Mr. F. G. Irving, 
department of aeronautics, Imperial College of 
Science and Technology, gave advice during its 
design. The new tunnel was recently demon- 
strated at Hatfield Technical College to members 
of the teaching profession. 

The cross-sectional area of the tunnel has been 
arranged with the primary object of illustrating 
two-dimensional phenomena in supersonic flow; 
for example, the initiation of shock waves. By 
keeping its size small a moderate price is possible. 
The induction principle is used—a supply of 
compressed air is fed to an injector downstream 
of the working section. A blowing pressure of 
about 1001Ib per sq. in gauge is required at 
maximum Mach number, and in all cases the 
pressure in the working section is sub atmospheric. 

The tunnel is usually provided with a return 
duct, as illustrated, but this can be dispensed with 
where the relative humidity is low and the air 
blast from the tunnel is not objected to. The 
tunnel is mounted on a stand which carries the 
injector air pressure gauge and the control valve. 

The cross-section of the working section 
measures 4 in by 1 in, definition of the flow path 
calling for a high degree of accuracy in con- 
struction. Two liners define the flow path: 
the bottom one is fixed, the upper is changeable 





to obtain different Mach numbers. Three liners 
are supplied, to give a subsonic speed, Mach 1-2, 
and Mach 1-8; other liners for specific speeds 
can be provided. 

Observation windows of Schlieren glass on 
each side of the working section are pierced at 
their centres to provide supports for models. 
To enable boundary layer observations to be 
made, a length of each liner surface is visible 
through the windows. Small diameter tappings 
at 1 in centres in the bottom liner enable pressure 
measurements to be made along the length of 
the working section. 

The overall dimensions of the apparatus are 
10 ft 2in long, by 3ft 7in high, by 1 ft 3in 
wide. Gauzes and a contraction cone inserted 
before the working section reduce the turbulence 
of the entering air to a very low level. Air con- 
sumption at Mach 1-8 is 1-1 lb per second. A 
storage vessel of 40 cu. ft is normally supplied 
and, when charged to 200Ib per sq. in, this 
gives a running time of about 12 seconds at 
maximum speed. 


The cross-section of this instructional 
wind tunnel is 4in by lin. Replaceable 
top liners to the working section provide 
a range of different Mach numbers. 


Controls for the elevator, rudder and elevator 
trim are disconnected when the tail is opened 
and are designed so that correct relationships 
between the pilot’s controls and the respective 
control surfaces are maintained on re-connection. 
Continuity of the control system is provided by 
sets of bevel gear boxes which operate pushrods 
through bell-crank levers. The boxes convert 
the rotary motion of the control torque-tubes into 
fore and aft motion across the break line, after 
which it is converted back into rotary motion 
by a second set of gearboxes. 

Hydraulic pressure for the swinging actuators 
and the locking actuators is provided by an 
auxiliary electric pump installed in the fuselage 
on the left side of the forward underfloor com- 
partment. The pump, which can also provide 
hydraulic pressure for all hydraulic system 
functions, has its suction line connected to the 
main hydraulic system reservoir and its pressure 
line connected to the system control panel. 

Two solenoid-operated valves are mounted on 
the starboard side of the fuselage next to the 
joint: one controls the fluid to the swing jacks, 
the other to the locking actuators. It is in the 
electrical system controlling the valve solenoids 
that the sequencing operation is programmed. 











Greenhouse Glories 


H™: is the heart of the greenhouse. The very 

fact that the plants are protected from the 
direct wind or winter cold gives them added life 
and growth; but if to this is added artificial heat 
then great things may be expected. 

There are as many ways of heating a green- 

house as there are of heating a living house 
and the same fuels can be used—gas, oil or elec- 
tricity. The system can be central heating by 
hot water pipes, soil heating by buried cables or 
heating by circulating hot air. The choice is 
there and the type can be selected to suit particular 
conditions. 
_. For water pipe heating the effect can be 
improved by using a circulating pump exactly as 
in small-bore domestic systems. Rhodes, Brydon 
and Youatt Limited, Reddish Engineering 
Works, Stockport, Cheshire, make a 4in 
MoPump specially for greenhouse work. It is 
shown in the lower illustration. By circulating the 
hot water along low level pipes the roots of the 
plants and the lower trusses of fruit can get 
their proper share; with natural circulation the 
greater part goes straight up to the roof. More- 
over forced circulation reduces the difficulty of 
laying out the pipes to give a steady fall through 
the system. 

Different in conception is the Activair system. 
This has a 20 kW fan heater as the source and 


the heated air is blown through polythene tubes 
strategically distributed in the house. By per- 
forating these tubes at suitable intervals the 
hot air is evenly distributed so that it will reach 
all corners and give a very even temperature. 

More natural conditions can be simulated by 
the use of a cycling thermostat. This is designed 
to give one temperature during the day and a 
lower one at night. It operates fully automatic- 
ally, and typical conditions are 65° F during the 
day and 35° F at night. It is claimed that as a 
consequence the plants will flourish better than 
if kept at a constant temperature all the time. 
The arrangement also reduces the fuel bills. 

The Eastern Electricity Board recently installed 
a system for Burdett and Sons of Whittlesey 
designed to produce virus-free chrysanthemums. 
The treatment can be described as accurate heat 
therapy and is based on findings of the Harpenden 
research station. A temperature of 97°F is 
maintained over a period of 21 days to kill off all 
virus; at this temperature healthy cells will 
thrive. The temperature is critical, and accurate 
control is required. 

The chrysanthemum cuttings are struck in 
sand at 60° F in one glasshouse and are then 
moved to a second glasshouse where the tempera- 
ture is increased over a period of 72 hours to the 
required figure of 97° F. In this house elaborate 
precautions are taken to exclude greenfly, which 
carry the virus. Cuttings which do not show 
growth above a certain height during the incuba- 
tion period are scrapped; the remainder are 
virus free. 

Heating, unfortunately, costs money, so the 
question of insulation arises immediately. The 
losses from thin glass can be high but can be 
reduced by double glazing. Alternatively, sheets 
of transparent plastic can be used to line the 
roof and are quite effective. Two points must 
be watched if this method is used; the plastic 
must not be finished off so that condensation will 


drip directly on the plants, and the sealing 
must not be so good that ventilation is interferred 
with. Stagnant damp air is a ripe condition for 
breeding moulds. Double lining also tends to 
cut down the amount of light available and the 
loss of light must therefore be balanced against 
the loss of heat to arrive at the optimum condi- 
tion for growth—unless, of course, artificial 
lighting, with or without automatic control, is 
to be used. 

The final touch needed to make the plants 
spring up is mist propagation. A fully auto- 
matic form has been demonstrated and has also 
been used by the Eastern Electricity Board. 
It was fitted in the automatic greenhouse of the 
future exhibited at Ghent earlier this year 
(ENGNG., vol. 189, p. 636). Control is afforded 
by a “leaf” consisting of two contacts with 
a moisture absorbent material between. Current 
flows between them as long as they are damp, 
stopping as soon as they become dry. A water 
valve is then opened and the house sprayed 
until the moisture content reaches the required 
figure and current again flows. Soil watering 
systems can be similarly operated. 

Insecticides and other sprays can be delivered 
to the seedlings by the Plafog shown in the 
upper illustration. It is a lightweight unit 
made of high density polyethylene and pressures 


(Left) The Plafog is a 
plastic sprayer made for 
insecticides. 


(Below) A4inMoPump 
will circulate hot water 
through a greenhouse. 


up to 200 Ib per sq. in can be obtained. The 
container holds half-a-gallon of liquid and is 
blow-moulded in Rigidex. The pump is the 
ram type and the spray is forced through a fine 


nozzle to give good dispersal. The angle bend 
carrying the nozzle allows it to be rotated so 
that the spray can be directed up or down, and 
in the nozzle itself is a stainless steel spray disc 
with a polyethylene swirl. Full of liquid, the 
sprayer weighs 71b. It is marketed by Cooper, 
— and Company Limited of Burgess Hill, 
USSEX. 
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Beaver pre-loaded ball screws, up to 95/ efficient, | 
operate at-52 C to over 400 C with no backlash... 
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..» ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball circuits. Beaver pre-loaded ball screws have been proved as the 





| screws. These ball screws achieve a minimum efficiency of 90% most efficient method of converting rotary into linear thrust in 
and they can operate within a temperature range of —52° C to over 2,700 engineering applications in many branches of in- 
400° C without lubrication, and up to 170° C when lubricated. dustry. They have been designed already with rated operating 






load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 

















' ’ by as much as 80%, when converting rotary drive into linear 
‘ output or force input into torque output. By eliminating back- Bristol Siddeley Beaver ball splines have been developed | 
| lash, with pre-loading, they give precise control over very small to eliminate the disadvantages of conventional splines. The 
: increments of motion and a high response frequency. And when designs are very effective in minimising friction, particularly | 
compared to conventional screw mechanisms, they provide a when high torsional and bending loads are imposed during | 

predictable operating life which is much longer, requir> much linear movement. | 

j 





less maintenance and give more trouble-free operatior 


Co ee 








* Complete technical and manufacti'ring co-operation with Beaver Precision 
Producta. Inc, Detroit. 






Basic design application analysis 
Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- For further information please write to : 

ticular application. Beaver ball screws are made automatically J. B. STARKY, SALES MANAGER (BALL SCREWS AND SPLINES), BRISTOL 
reversible or with controlled “no-back,” with multiple or single SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


OR: 
0 = Ss nstow SIDDELEY ENGINES LIMITED 
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TRIUMPHS OF SHELL RESEARCH 


- With new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shell Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 
special plant and new blending techniques. 
Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 
This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- motor prevents 
mical and rapid delivery throughout the United Kingdom. porn On 


DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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New Gement Works in Iran 
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Please post “Choosing a Cement Plant” to 
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Pies. 


MECHANICAL 
PLANT 
manufactured and 
erected by 


ET ea 
& CO. LIMITED 


The area around Doroud in Iran is rich in raw 
materials, and those for the manufacture 

of cement lie conveniently close at hand. Here 
Edgar Allen & Co. Limited have supplied 

the country’s most modern cement 

plant which has a capacity of 600 tons of 
Portland Cement per day. By a combination of 
engineering skill and metallurgical knowledge, 
we design and manufacture all the machinery 
for the efficient and economical production 

of cement from the processing and 

crushing of raw materials to the despatch of the 
finished product, 


Messrs. Henry Pooley (Consulting Engineers) 
of London were the Consultants. 


Have you had our publication: 
“Choosing a Cement Plant?” 


IMPERIAL STEEL WORKS - SHEFFIELD 9 
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CLYDE 
DOCKSIDE 
CRANES 
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THE LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high 
or low pressure, these are selected by a push button 
control and cover a range of pressures up to 10,000 Ibs. 
p.s.i. Oil or water may be used and the unit weighs only 
10 Ibs. 
We shall be pleased to furnish you with complete details. 


GRRE ENR. Mia Morey SOE, eon castes eee 
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Phone: SME 118i 





INCORPORATING. . . . 
C.c. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established A perfect seal in a matter of seconds 


new standards of smoothness, reliability, and operational speed For temporary pipe lines ‘Unicone’ 
for many ports. Built for hard work, long life and ease of instantaneous joints are recommended. Com- 
maintenance, the Hydral-Luff could well prising two parts only, they fasten with a 


reduce your handling costs. May we furnish a a perfect seal in a matter . 
you with further details? " Rubber sachet to peciden end 


For permanent or semi-permanent pipe seca apenas 
lines, *‘Unicone’ bolted type joints are 
usually employed and can be assembled far 


CLYDE more quickly than any other flexible joint 

Sea giving positive anchorage. 

eed a aed A Bl a t CoO by F’ 
RANE & BOOTH LTD. Ss 

— . Flexible Joints for Pipelines 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds THE UNICONE CO., LIMITED i 
Jel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 RUTHERGLEN, GLASGOW SCOTLAND 15, iciee comptsted 
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DEMAG 


Cost-conscious Engineering 





This eight-strand continuous casting plant” 
for producing standard steels has been in 
full operation at the Terni steelworks in 
Italy since 1958. A plant built for S.A.F.E. 
Hagondange in France is a fine example of 
such an installation for continuous casting 
of alloyed steels. Further plants for the pro- 
duction of concast billets and slabs are being 
planned for foreign and domestic customers. 





“designed and built by DEMAG according to the 
Junghans system in co-operation with Mannesmann AG 
and Gebrider Béhler & Co 





—,_ 


oe a 


ee ce: = mmrearede’ DUISBURG CERMANY 
1 e U.K.: Rymag Ltd., 197, Knigthsbridge, London S. W.7 
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ARMSTRONG STEVENS | 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 





























THE 
NEWBURY , 
DIESEL Co. Ltd CAMBRIDGE 
NEWBURY -ENGLAND. JULY 4th to 7th, 1961 
Exhibition of Impiements, etc. 
Far The ease ny Bo eg ered of 
MARINE ROLLER ToRNTASLE o serge 
a Monday, Nov. 2/st, 1960 
DIESEL ENGINES a seen 









Live Stock Prize Lists will be ready for issue 














35 Belgrave Square, London, S.W.! 











: ; UP TO 1600 H.P. ' WJ. sc during February, 196! 
F ae HODG: ALEC HOBSON, Secretary 
: E “x al Agricultural Society of Engiand 











SPLASH AND SPRINKLE — DRIP AND SPILL 
ee Phe pat i 444 s~ 6 6 $4 


'° : eed bewerd ece,ele o,° 





Meee a MS eT le ee ee 
oetetetets 
eceeeee 










































































Concrete can’t take it half so well as... 
Chemical resistant. Non slip (whether dry or wet surface). eres FLOORING 


Jointless. Obviates dust hazards. Light in weight. 
Can be applied to various surfaces. High impact strength. 
WITHSTANDS HEAVIEST TRAFFIC 


Ceradek will provide the most likely solution to your flooring problems. 
Our technical staff will gladly advise you on all aspects of Ceradek 
installation, supplying further details and quotations as required. 


dek 


E.H.8. 











f ' Laid only by: TECHNICAL APPLICATIONS LTD., VALLEY WORKS, MONTON ROAD, ECCLES, LANCS. Tel.: Eccles 1737. 
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Have you had your 
Machine Tool Catalogue? 
Send this 

coupon today. 








TO:- MACHINE TOOL DEPT.. 
GEORGE COHEN SONS & CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.1!0 





SONS ANDB COMPANY LIMITED 


1 oecewe ewe ee ewer weer @eecee «= 
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WOOD LANE, LONDON, W.12 Tel: Shepherds Bush 2070 | mn woe ewww Hew n we - eee 
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a Propeller Bosses 








in one operation on 


High Speed 
Single Column 


Boring and Turning Mills 
with movable or fixed column 











ta 


SCHIESS AKTIENGESELLSCHAFT DUSSELDORE 


ER 


Model 4 VKE 450/900 Single Column Boring and Turning 
Mill with movable column, equipped for slotting. 


i4 ft. 9 inte 


Diameter of Table 
Maximum Turning Diameter 29 ft 
Maximum Turning Height above Table 


Table Speed 


Model 4 KE 400/810 Single Column Boring and Turning 
Mill with fixed column, equipped for slotting. 

Diameter of Table 13 ft. | in. 
Maximum Turning Diameter 26 ft. 7 ins. 
Maximum Turning Height 8 ft. 2 ins. 
Table Speed 0.7-60 r.p.m. 





Sole Agents United Kingdom and Eire: — BURTON, GRIFFITHS & Co., LTD. 


MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
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Developed for 


CRYOGENICS 


This servo operated control valve was designed and 
manufactured by Cockburns of Cardonald for service 
with Liquid Oxygen at 900 p.s.i. and MINUS 183 C. 
Cockburns of Cardonald have the experience and 
technical resources to design and manufacture valves 
for service under the most exacting conditions. 

















COCKBURNS LIMITED 


CARDONALD, GLASGOW, S.W.1. 
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DOWTY 
MOOG 


Operating Pressures : 
from 1,000 - 4,000 p.s.i. 


Weight: 11 ounces 
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SERVO VALVES 


Dowty-Moog electro hydraulic servo 
valves are compact, sensitive and can 
be supplied in packages with actuator 
suitable for aircraft, missile and machine 
tool systems. 

Dowty Rotol Limited develop complete 
automatic control systems. 


DOWTY ROTOL LIMITED + CHELTENHAM ROAD - GLOUCESTER 


Member of the Dowty Group 


Telephone : Gloucester 2443] 
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| Suk 
CZECHOSLOVAK CEMENT WORKS 
EQUIPMENT FOR ALL THE WORLD 








Hine 2 Sw WP fe nh cea ere raat 
cetaceans he eee 


We have already supplied cement works in Afghanistan, Egypt, India, 
Poland, USSR, China and other countries, so confirming that we 

meet world-wide standards for this equipment: 

Czechoslovak industry is able to design and manufacture complete 
equipment for cement works with rotary and shaft kilns, including all the 
electrical installation or using the client’s own electric power plant: 







Micbandee te ae 
Se RARER IEE » 








TECHNOEXPORT | 


Foreign Trade Corporation for Export of Complete Industrial Plants 


Praha 2, Vaclavské nam. 56 
CZECHOSLOVAKIA 
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HYDRAULIC 
PRESSED | Did you know that 


thi t 
Precision made for all applications—the stock | IN STEEL 


Tange covers all sizes, finishes and requirements. | BLACK OR C @) u | d @) u k | e y 6) u ir 
sgt See. MACHINED | a 
a TO 24 TONS business : 


Room 7, 70 Victoria St., $.W.1. phone: Abbcy 6860 | * WIGAN 
N. BE. COAST: Pastencrs kak. 2 Hall St. | THE INCE FORGE co. LTD 
Barnard Castle, Co. Durham. -phonc: Barnard Castle 3143 | PARKS FORGE LTD - PROPRIETORS 























GREY IRON 























SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS MN lal Z 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY Witt HIN: eat , y A steam loco-type crane runs on 
ality ; i} WY a track. If the track is faulty— 


: iW N jigs With iti { if, for example, a nut is loose on 

CR a fish-plate, chair, or sprag, a 

be A B LA M p & WO) ais PEE, WW travelling crane may wobble, tilt, 
é emer 8 0) (i tN) and topple, to end up overturned. 


ye or The cost of such a mishap is 
CLYDE FOUNDRY. COWAN EAS S : ree | thy i impossible to predict: while it 





may be measured in time lost, 
profits lost, it could also very 
possibly spell a life lost. 





Vulcan know 

Cranes overturn for a number of reasons—most often for 
a combination of reasons only discernible to the expert eye. 
That eye belongs to the Vulcan Engineer Surveyor. He not 
only knows where to look for the likely faults but is trained 





to see any potential danger spots in the immediate vicinity. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 





Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery wit 








reports of accidents and safety hints 
Write to Dept. 19. 





TELEPHONE | THE VULCAN BOILER 
PARKSTONE 4900 
re .aees 5 & GENERAL INSURANCE CO. LTD. 


ROTARY COMPRESSORS LTv. | 67 KING STREET, MANCHESTER 2 
ALDER ROAD: PARKSTONE:POOLE -: DORSET 
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® for the toughest tasks 





Whether used as a whole tool or as a butt-welded 





tool or as a brazed-on tipped tool, a Firth Brown 
Speedicut high speed steel, properly selected for 
the work in hand, will quickly prove its world-wide 
popularity for the optimum removal of the toughest 4 


metals at the most reasonable tool cost. 


b 


FIRTH | BROW 


ALLOY STEELMAKERS ° FORGEMASTERS ° STEEL FOUNDERS . HEAVY ENGINEERS 
THOS. FIRTH & JOHN BROWN LIMITED , SHEFFIELD : ENGLANZ 
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PROBLEMS: 


Ny 


... if your seals and gaskets are made of 


Silastomer 


When things get really heated, Silastomer remains fully efficient—even at temperatures 
up to 250°C, where organic rubbers melt and char. Certain grades of Silastomer are 
available for intermittent use at temperatures as high as 300°C. Yet this highly 
versatile silicone rubber is equally serviceable down to —70°C! 


Added to which, Silastomer 


retains excellent dielectric characteristics over a wide temperature range 
ts non-adhesive 

offers high resistance to oxidation and weathering 

possesses good water repellent qualities 


.. . all in all, an impressive list of properties. No wonder, then, that so many rubber 
manufacturers are producing mechanical mouldings in Silastomer. Get their names 
and addresses from any Midland Silicones branch office. 











Silastomer 1s the registered name of a comprehensive 
range of silicone rubbers manufactured and marketed by : 


MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries. 
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refractory and insulating construction 


R. B. Hitton Lp, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands. 


The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particular 
system, developed and patented by the R.B.H. Group, is now 
used very widely on modern power station boilers. 


R. B. Hitron’s activities range from the refractory and insulation 
work involved in the largest national and 
industrial undertakings down to the repair 
of the smallest self-contained boiler. 


A special department deals with chimney | TAE 











construction and maintenance. 


Brick stack for 
Joseph Lucas Limite 
Birmingham 
CRESSWELL PARK - BLACKHEATH - LONDON . §S.E.3. 
; Telephone: LEE Green 4512/6 
Sales G Technical Office, Hilton’s Wharf, Telephone: Greenwich 4851/16 

















ll GROUP 
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FOR INGREASED 
EFFICIENCY— 
LOWER COST- 
EX-STOGK DELIVERY 


GROFTS ‘RADIATION’ COMBINED 
SPUR & WORM GEARS 


This combination of spur and worm involves a range of 





stock ratios of reductions from 30:1! to 300:1 as a 
right-angle drive, which is a most useful extension of 
the single Reduction Worm Gear range. 


It also provides an alternative to the Double Worm 
Gears, whilst displaying, in many cases, a greater 


The STANDARD RANGE covers units up to 
types. 60 h.p. Units up to 20 h.p. are available 
FROM STOCK. Larger sizes and higher 


ratios can be made to order. Also available 


efficiency than either the Single or Double Reduction 


This often enables smaller and more economical units 


to be specified. 
as geared motors. 


A Crofts Combined Spur and Worm Reduction Gear installed at a 
large Plant. 


SEND FOR PUBLIGATION 758A/E 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEER 

THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams : ‘‘ Crofters Bradford Telex’’ Telex 51186 

BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, 


Liverpool, London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 
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There isn’t a production plant 


anywhere that couldn’t be 


oe ge Sea 4 + 





made (or hasn’t been made) 





eo ctersonese of ‘ON’ ‘OFF’ time associated with more efficien t, more economical 


any process or operation. idie machine time, duration, 

over-load periods, etc, are recorded on a 24-hour circu- 

lar chart revolving at 1” per hour. The recording stylus 

is operated by a built-in electro-magnetic movement b t h f 
actuated by an external micro switch, relay or other yy e use O 


contact-making device. 








Radiovisor Photo-electric 


and Electronic Controls 2 


x P.E is photo-electric 


It costs nothing to consult us— . 








We have over thirty year’s experience = 


Electronic Level Control 

Radiovisor manufacture many different types of elec- 
tronic level contro! so that from their range a unit will 
be found suitable for any material or liquid. Liquids in 
tanks, solids in hoppers or powders in packets—there 
is a level control for the job. 











MAKERS OF THE MOST COMPREHENSIVE RANGE 
OF PHOTO-ELECTRIC CONTROLS IN THE WORLD 


Radiovisor photo-electric and electronic controls include: 


Flamestat Flame Failure Control « Smoke Detector Fire 
Alarm « Sequence Control « Counting and Batching Unit 











Invisible Ray Burglar Alarm ¢ Turbidity Equipment ¢ Hopper 
Automatic Turbidity Controt and Bunker Level Control « Print Registration « Photo-electric : 
Liquids are continuously observed for clarity and any 
changes in opacity recorded. In addition to a continuous Safety Guard e Factory Lighting Control » Automatic } 
record, a warning device may be actuated or some other 
van englartamred ped ap horn Radiation Pyrostat « Automatic Door Opening « Industrial Smoke 
viewing chamber may be an integral part of a main feed Density Indicator and Alarm e Resistance Welding Control 





line, or incorporated into a by-pass sampling system. 










RADIOVISOR PARENT LIMITED, Stanhope Works, High Path, London, S.W.19 | 
Telephone: CHErrywood 3351 Telegrams: Radivisor, London, S.W.19 E 
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akulon 


the versatile NYLON 6 Polymer made 
by AKU-Arnhem-Holland 


AN OUTSTANDING MATERIAL 
for the ENGINEER 


AKULON, with its outstanding pro- 
perties: 

High Tensile Strength. 

High Impact Strength. 

Excellent Wearing qualities. 

Good Temperature Resistance. 
Lightweight. 

Good Chemical Resistance. 
Noiseless in Operation. 

Easy to Machine. 





CONSIDER the advantages of AKULON 
for: 


Gears. 

Bearings. 

Cams. 

Catches. 

Belts. 

Wheels and Rollers. 

Pulleys and all Moving Parts, 
subject to light loading. 


AKULON, available in natural as well 
as in a wide range of standard colours. 


Full technical details and advice on 
request. 


ENON ELON LE 





Verenigd Plastic-Verkoopkantoor N.V. 
(Plasttrading Ltd.) 
Zeist (Holland) 


MARKETED IN THE U.K. BY: 


BX PLASTICS LIMITED 
LONDON €E.4. 
Stock depots at 
BIRMINGHAM 
MANCHESTER 
GLASGOW 
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IF YOU 
KNOW 
THE ROPES 
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output. 


Coe Gout. Hopet a Chance” 


your copy/copies on request. 





MARTIN, BLACK & CO. (WIRE ROPES) LTD., 
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THESE THINGS DON’T HAPPEN 


WIRE 
ROPES 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. “ -» Telephone: 


LONDON: “NUMBER TWENTYFIVE” CURTAIN ROAD, E.C.2. rs + +. -. Telephone: 
LIVERPOOL: 31 N. JOHN STREET, 2. . me z a .. Telephone: 
NOTTINGHAM: 640 WOODBOROUGH ROAD, MAPPERLEY. - i ves .. Telephone: 
NEWCASTLE-ON-TYNE: 13 SANDHILL, QUAYSIDE. ca ev oe .. Telephone: 
CARDIFF: THE EXCHANGE MOUNT STUART SQUARE. .. o . Telephone: 






G 





These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 


by reading the Martin-Black series of leaflets which contain much 
useful and interesting information. We will be pleased to send 





COATBRIDGE 567 (Priv. Exch.) 


BISHOPSGATE 6667/8/9 
CENTRAL 0924 (2 lines) 
NOTTINGHAM 64397 and 66055/6 
NEWCASTLE 2-1282 

CARDIFF 32162 


ALSO: MARTIN, BLACK, WIRE ROPES (CANADA) LTD., 131 HYMUS BLVD., POINTE CLAIRE, MONTREAL, P.Q. 
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Enough water 


to float the 


‘Queen Mary’ 


Six Richardsons Westgarth 
‘Deptford’ rotary water strainers 
strain the condenser 

cooling water at the 

Aberthaw Power Station, 

and are capable of handling 
20,000,000 gallons in forty 
minutes—enough water to 
float the ‘Queen Mary’, 

The straining is done by 

a perforated bronze drum; 
debris collected on the outside 
is continuously removed by 

a phosphor bronze scraper blade. 
Accumulated sludge is 
discharged from the hopper 
beneath the strainer without 
interrupting the flow. 
Richardsons Westgarth 

rotary strainers are made 

in a range of sizes from 

160,000 g.p.h. to 5,000,000 g.p.h. 


Brochure Ref. WS.2 illustrates 
and describes this product. 


RICHARDSONS WESTGARTH 
(HARTLEPOOL) LTD. 


A member of the Richardsons Westgarth Group 


Hartlepool, Co. Durham and at 58 Victoria St, London, S8.W.1. 


59 Mosley St, Manchester, 75 Buchanan St, Glasgow. ois 


58 


Tested and recommended by the 


Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 


for export to tropical countries 


OSOTITE—the modern scientific! sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petroi, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 
WATER-TIGHT JOINT. Write for full details and prices 


OSOTITE 


A SLICK PRODUCT 


SLIEK- BRANDS LIMITED 


WADDON CROYDON 








be precision minded 
be CHATWIN minded 


Over a century of experience aids us 
to produce precision made tools and 
cutters of all types. Non-standard 
flat and spherical form cutters are 
our speciality, so be Chatwin minded 
when ordering smali tools. 


THOMAS CHATWIN & CO. 
Great Tindal Street, Birmingham, 16 
Tel: Edgbaston 35a 


London + 25 Hanover Sq. W.!. 


el: Mayfair 8783 


Area sales offices in Bristo!, Manchester 
and Newcastle-on-Tyne 





Write for a copy of 
** The Tool for the job" 
@ new Chatwin publication. 
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ONE OF THE 
AUTOMOTIVE PRODUCTS GROUP 





M.V. NZAM GREEK 


A modern tunnel type 
Pusher Tug recently 
built by Yarrow for 


YA RROW SHIPBUILDERS - ENGINEERS - BOILERMAKERS Biath 206 foot 5 inches 
YARROW & COMPANY LTD - SCOTSTOUN - GLASGOW W4 ies © feet 


Draught 4 feet 8 inches 
Speed 14 m.p.h 
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WIN THE BATTLE OF THE 














ye. . BY USING 


BUILT UNDER LICENCE FROM B. O0. MORRIS LTD. - BRITON ROAD +- COVENTRY 
HAMMOND MACHINERY BUILDERS INC. U. Telephone: 53333 (PBX) Telegrams: MORISFLEX, COVENTR 
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Sealed for 


Lange | 
go 


MERCER 





LITL OVS GREASE 


RETAINING SEALS 


Of all metal construction and § Only to 

to dust, radio | smm overall 
activity or os thickness. nee 
seals are used by Europe's lead- | metric sizes. 
ing for all types 


THOMAS MERCER LIMITED 


@ St. Albans, Hertfordshire. 
Telephone ST. ALBANS 


$5313 


Tin 











for wc 





steel, gunmetal or C.I. 
GLOBE or GATE VALVES 


OFr cee 























strain 
gauges 


The electrical resistance strain gauge consists of a grid of fine wire 


bonded to a paper or Araldite membrane which can be cemented 
to the surface under investigation. Connections are taken from 





the gauge to apparatus designed to give reliable and quick readings | 


of the strain being measured. 


Tinsley strain gauges are available in various designs and | 
materials to meet individual requirements within three | 


broad temperature ranges:— 


Standard strain gauges 70° C Max. 
Medium temp. gauges 300° C Max. 
High temp. gauges .. 700° C Max. 


A range of measuring instruments can be supplied for indicating 


and recording static strains. 


Write for Lists 210 and 210A, giving full porticulors of Tinsley strein gouges and | 
associated | 


measuring apporotus. 


4. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWCOD LONDON S.£.25 


Telephone: ADDiscombe 6046-7-8 


| 
| 
| 
| 
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THERE’S 
PLANT CAPACITY 
AT CARRON 





It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to{tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts, including high speed routing and precision 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications. Carron can quote. 





CARRON?COMPANY - CARRON - FALKIRK * STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 
Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 





4 November 1960 ENGINEERING 


<msmpprmenre emer «(= 9745) 2 


. 
.: ee 
i me 

if 
Bt 

i a 

| 

ie 5) 

: 
ce 











ENGINEERING 4 November 1960 [Supplement } 


Combined Planning & Installation 


for the Goss Printing Press Co. Ltd. 








1000 tons of machinery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of serviceis worth®'’something these days. 
You can leave the whole job safely in the hands of WARD’S F.P.I. DEPARTMENT. 


T. if OS. W. WARD LTD ALBION WORKS « SHEFFIELD 


Phone: t. 28 “Forward, Sheffield”’ 
FACTORY PLANNING AND INSTALLATION DEPARTMENT Rea ER: EY ee 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
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AFTER THREE YEARS. 
LEFT a liner in hardened steel 
RIGHT a liner in Ni-Hard 


TECHNICAL DETAILS: Mill internal dia. : 7 feet. Load: 20 tons per hour of dry cement 
clinker and gypsum. Speed : 71.5% of critical 

FROM SEVEN competitive materials, liners made from Ni-Hard successfully withstood 
severe conditions, giving promise of up to fifteen years service. Proof of this is shown 
in photographs by courtesy of Pretoria Portland Cement Co, Union of South Africa, 
taken after three years’ service. 

Ni-Hard can solve the problem of excessive wear. For detailed information contact our 
Development and Research Department at the address below. 





THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE : MILLBANK : LONDON SW! & 


TGA 








PA ~ Pa aE a Pape ee ee 
Stalinist stant en tr 
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SERIES J 
WORM REDUCTION 
GEAR UNITS 


UNIVERSAL MOUNTING 


Series “J” Units are 
manufactured in 3 sizes 1}”, 

1}?” and 23” centres with a range 
of 9 standard ratios 

for each. They are suitable 

for fractional horsepower 
applications and will mount 

in any desired position. 


series § 
FAN COOLED 


WORM REDUCTION 
GEAR UNITS 


These units are 
manufactured in a range 
of 4 sizes and are 
capable of trans- 
mitting up to 

30 HP dependent 

upon the input 

speed and 

ratio required 





MANUFACTURERS OF 
SPUR AND WORM GEAR 
REDUCTION UNITS, 
GEARS AND 
UNIVERSAL JOINTS 


NOw 
call 





THE MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX WORKS + CHADWELL HEATH * ESSEX + Seven Kincs 3456-7745 (1OLiwes) 








HIGH PRECISION 





1070 (Gunmetal) 
Up to 200 Ibs. steam. Round body, non- 
rising spindle, solid wedge. Sizes +” —4”. 





1070HP (Forged Brass) 
Up to 300 Ibs. water. Double action, quick 
lift, solid wedge. Sizes 4”— 14". 





1077 (Gunmetal) 
Handy lever —full operation by a quarter 
turn. Sizes t” —2". 


* Worth noting —“ Peglers 
for all gunmetal valves and 
cocks on air, water, oil and 
steam services”. 


) GATE VALVE SUITE 


: LOW PRICE 


1070/125 (Gunmetal) 
Up to 125 Ibs. steam. Hydraulic and 
oil working pressures up to 200 Ibs. P.S.I. 
Non-shock. Sizes {”—4”. 


1071 (Gunmetal) 

Up to 150 Ibs. steam. Flanged ends to 
B.S.T.E. Round body, non-rising spindle, 
solid wedge. #”—3”. 4” size with bolted 
cover. 

Peglers can supply a very wide 
range of types and sizes of 
gunmetal valves in general 
commercial use at a price made 
possible only by continuous large 
scale production. 

The Fullway Gate type group, 
for example, includes valves for 


most purposes—all fully tested. 


Geglers 


Li mited 


Please write for catalogue. Lhe 


BELMONT WORKS DEPT. EE. « DONCASTER 
London Office and Warehouse : 


PRESTEX HOUSE 


28 Thorp Street, 


MARSHALSEA ROAD * 


$.E.1 
Birmingham 
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Reliable Automation 


BY PNEUMATICS, MEANS 





lilustrated above is a ‘‘Ponticrat” Bottle Crating Machine 


ROSS manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, 
: oe equipped throughout with Ross Air Control Valves. This 


| AIR CONTROL VALVES pneumatically operated machine can load bottles into crates 


at the rate of 24,000 bottles per hour. 





OS ee seat oid bavaknbiins FROM ;— 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 

































All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 
—with températures above 170°F—‘Apexior 
No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- 
standing coating provides effective low cost 
protection for expensive boiler plant... 
means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for 
pooklet ‘Preventing BoilerCorrosion’’. 


lastingly ensured with 


PEXIO F: as 8 eaten courtesy of William Gray ¢ 
‘= BRITISH PAINTS LIMITED Abextor Division 333» 








REGISTERED Portiand Road, Newcastle upon Tyne, 2. iS ral 
No.1 Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool 7,88. 





SYDNEY * ADELAIDE * DURBAN ~ CAPE TOWN * CALCUTTA ~ TRINIDAD NEW YORK - DUBLIN. OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 
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...G.E.C. designs, builds and installs 
complete materials handling plant 
in all parts of the world. 


rely on the experience of &FE6.CC 


THE GENERAL ELECTRIC CO LTD OF ENGLAND, FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 
“7 
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Whatever the Industry 














MEEHANITE 
saves 
money! 
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Reduces Production Gosts 


When you buy a Meehanite casting you are buying money-saving 
properties. These properties are known and controlled in every 
Meehanite casting. Furthermore they are consistent and will ensure :— 





» better machinability 


» better performance in service 


» less rejects 


Casting properties in fact determine the cost of a casting. A full list 
of properties is given in ‘The Specification of Meehanite Metal’’ 
booklet for each type of MEEHANITE METAL. 








A new edition of ‘‘ The Specifi- 
cation of Meehanite Metal"’ J.5 is 
now: available. 





> THE INTERNATIONAL MEEHANITE METAL CO. LTD. 


= 
~ 
= 


iv 


Meerion House, 4 Downside, Epsom, Surrey 











ee 


THAT , 


SHtNG 


YOU WANT IS 








No. 1200 


Three dozen Assorted Light 
Expansion Springs, suitable 
for carburettor control, etc. : 
13/6. to $” diam. 6/6. 


S No. 760 
Three dozen Assorted Light 
Compression Springs. 1” to 
4 long, 22 to 18 S.W.G., ?” 







(4 
seaed 





Three dozen Assorted 1” to 
4" long, 4” to ? diam., 19G 
to 15G. 5/6. 


Extra Light Compression, 1 
gross Assorted, }” to %” 
diam., }” to 2” long, 27 to 
19 S.W.G. 15/-. 








Ligh 











No. 758 





©} 


Looking for good Hose-Clips? 














Three dozen Assorted t Fine Expansion Springs. 1 Cut production costs with 
Expansion ¢” to $” diam., 2” gross Assorted 4” Terry's Wire Circlips. We Send for a Sample of Terry's 
to 6” long. 22 to 18 S.W.G diam., }” to 2” long, 27 to can supply immediately from Security Worm Drive Hose 
i; 06. 20 S.W.G. 15/-. stock — from }” to §’. Clip and price list. 
i. 


We know exactly how difficult it is to find 
springs for experimental work . . . we've 
been making quality springs for over 100 
years. So, we confidently offer you our 
excellent range of small boxed assortments 
which covers a very wide range. 


We can only show a few boxes. Send us a 
p.c. for our full list. If ever you are stuck 
with a spring problem let our Research 
Department put their long experience at 
your disposal. 


Have you a presswork problem? 


If so, the help of our Design Staff is yours 
for the asking. 


for SPRINGS 





Really Interested in Springs? 
“ Spring Design and Calculations ” 
9th Edition tells all — post free 12/6. 





HERBERT TERRY & SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms and 
Presswork for over 100 years) 


ee 
We will be happy to send a free 
copy on request. 





NEE INES , = SR re fe ERR TL EET Tele Ee renee 
4 ete Oe aT ; ‘ Spo eee s eke Sauna e ps cee a iy te 
PL RE GE: RSA NR he Eo 8 00, SS sisi pains i : z a 
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There’s talk of Sykes 
in the 


Technical Colleges 


As the development of production 
engineering depends on the men 
it takes and the way it trains them, 
the machine tool industry is pay- 
ing ever-growing attention to the 
subject of recruits and trainees. 
The 


courses for machine tool techni- 


number of specialised 


cians grows steadily. Training 
facilities for students at all levels 
are available in technical colleges, 
evening classes and universities. 

And Sykes, with their vast 
knowledge and experience of gear 
production, are helping in a prac- 
tical way to foster the study of 
gear design and to spread know- 
ledge of the latest techniques in 
gear cutting and finishing. 

To selected technical schools 


Sykes have presented demonstra- 
tion models of double-helical gear 
trains, and, in engineering labora- 
tories and college workshops 
there are Sykes machines — each 
installed by Sykes engineers who 
give detailed instruction in their 
operation and application. 

Hobs, cutters and other small 
tools are supplied for lectures and 
demonstrations... film strips, with 
lecture notes, may be had on loan 
...and there are _ brochures, 
instruction manuals, photographs 
and data on interesting techniques 
freely available to teaching 
authorities. 

In addition, visits to the Sykes 
factory at Staines can be arranged 


for organised parties of students. 


SP, 


Talk to SYKES about 


gear production 


W. E. SYKES LTD + STAINES + MIDDLESEX - ENGLAND and associated companies 
Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 
Sykes Machine & Gear Corporation, Newark, NJ, USA 
W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 


















3 Motor, electrically 

Fixed Whar! 
Crane. Duty: 15 tons 
at 22 ft. radius 


10 ton Steam Permanenc We 
Crane, Metre Gauge. Duty: | 

tons at 16 ft. radius propped ; 
5 tons at i4ft. radius free. 






























CRANES 


DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 

















Telegraphic Address 
“ Lifting, Leicester” 














‘JUBILEE’ 
CLIPS 





REGD. TRADE MARK 


WORM DRIVE HOSE 


CLIPS 


The Finest Clips in the World 








L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 
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“To a chap like me — ~ 
and I’m proud of my work — my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there’s no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print’'s always first class” 


“What pencils do | use?” 


“Venus drawing pencils of course, the ones 
with the crackle finish ! — how else 
do you think | keep my high standard?” 


WeENus 
DRAWING 


¥ PENCILS 





% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VENUS PENCIL CO., LTD., LOWER CLAPTON ROAD, LONDON, E55. 
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INTERNAL GAUGE 


Advantages : 


(1) Instantaneous determination of internal dimensions 
through a combination of micrometer and dial gauge. 


(2) Wide range. 


(3) Consistency throughout the range. 


Available for the following ranges: 


35-60 mm. 50-160 mm. 150-300 mm. 


VEB Feinmesszeugfabrik Suh! 


Gegrundet [27% 


« vorm. Keilpart 


Foreign Sales: 


Deutsche Export- und Importgesel!sch2‘; 
Feinmechanik-Optik m.b.H. 

Berlin C 2, Schicklerstrasse 7 
Deutsche Demokratische Republik 
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33-kV 1000-MVA, compound-filled, metalclad switchboard 


“STATION SWITCHGEAR 
SOUTHERN 
RHODESIA 





Consulting engineers: 
Messrs, Merz and Mclellan 


3-3-kV air-break circuit-breakers and a 480-volt auxiliary board 
Reyrolle supplied the 
main and _ auxiliary 
switchgear and control 
equipment for No. 3 
power station for the 
CITY OF SALISBURY 


Southern Rhodesia. 


Reyrolie 





A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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CARBON 
There’s nothing 


quite like 


Santa ooeeg etter 
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The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing Ring, 
a Rectifier Grid and a Welding Rod—just a small selection of products showing the 
remarkable versatility of Morganite Carbon, 


: ee ea eee ee a i ae dest oe tn 
at ce oe spas , Pes feb estes . @ 


... that’s the beauty of it 


Look at these advantages—Light as aluminium. High thermal shock. Good mechanical strength at high 


resistance to wear. Wide range of resistance to chemical temperatures. Good electrical conductivity. Available in 


attack. Easily machined. High thermal conductivity. 
Excellent heat radiation. Not wetted by molten metal or 


slags. Non-seizing. Self-lubricating. High resistance to 


impervious forms. Low thermal expansion. These properties 
give Morganite Carbon vast potentialities for the design 


engineer. Talk them over with our technical staff. 





CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 
CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS; SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


MORGANS 


THE CARBON DEPARTMENT 
THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: * 
d 
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Remember— 


DAY-TO-DAY STOCKS 
AT RIGHTON EXCEED 
1000 TONS FOR 

IMMEDIATE DELIVERY 


. .. and include many sizes not 


readily obtainable elsewhere. 


CONVENIENCE 


You can order your materials in any 
quantity as and when you want them. 


No tied-up capital; no possibility of 
ABOVE A section of our Brass Rod Store. The racks shown were made to our own 


redundant stocks. design and are each capable of holding 100 tons. 


BELOW This strip and Section Rack contains over 2,000 compartments. 


CONSISTENT QUALITY 


We are official stockholders for Imperial 


Chemical Industries (Metals Division) 
and all our stocks within the range they 
cover are of their manufacture. This en- 
sures a high consistency of quality and 
temper and overcomes the tendency to- 
ward variation often noticed when buy- 
ing from stockholders. These stocks are 
supplied at the prevailing Mill Price for 


all quantities. 


PERFECT STOCK CONDITION 


Our Warehouse has been specially 
designed for storing metals. Strict tem- 
perature control enables us to keep ma- 
terials in Mill condition and the efficient 


layout, with its under-cover loading bays H e n ry R i g h to n 


and mechanical handling, ensures rapid 
& CO. LTD. 


70/84 PENTONVILLE ROAD, LONDON, N.I 


TELEPHONE TERMINUS 8877 
RIGHTON AND AT BIRMINGHAM & BRISTOL 


loading and delivery. 


#* Send for a copy of our illustrated 
44 page ‘Stock & Weights’ Booklet 














BIRMINGHAM 
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